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CoTpy o/ letter dated 25tli February 1933, from F. A Pojpe Fsqr.. 
to the Chief Commissioner of Railu ays. 


■Report op the Committee appointed to si ugest methods by which 

EFFICIENCY CAN BE IMPROVED AND ECONOMY EFFECTED ON 

Indian Eailw 4.ys. 


In submitting to you the Report of the Committee under my Chairmanship, 

I wish to supplement what is contained in it by certain remarks : — 

1 . A large number of economies have been effected on Indian Railways, in 
common with railways elsewhere. There are no big individual avenues of economy 
left except the intensive use of locomotive power : no fundamental changes can be 
made now on Indian Rmlways to reduce expenditure except amalgamation : and 
both of these questions are referred to in the report. Considerable savings can, 
however, be made by detailed analysis of every operation conducted on a railway. 
To quote from the concluding para, of the report “ constant organised research 
and investigation is necessary ” and “ no saving is too small to be ignored.” 

2. It seems to be the general impression that the Committee would examine 
the G. I. P. Railway in detail and suggest improvements in efficiency or savings 
which could be applied thereon, and to a greater or lesser extent on other railways. 
For the reason stated in the preceding paragraph (that increased efficiency and 
economy can only be obtained by organised and often lengthy investigation) this 
was not possible. In any event the characteristics and organisation of other 
railways differ from the G. I. P. and in comparison with each other. The report 
therefore deals with certain lines of investigation which can be undertaken by 
(a) individual railways and (6) the Railway Board, from the point of view of All-India. 
That large economies and improvements in efficiency can be effected by application 
of the principles advocated in the report, I have no doubt ; and this view is 
based on actual experience in Great Britain on a large Railway, which was certainly 
on broad lines not less well managed than the Indian Railways. The imderlying 
principle was that advocated in the report, viz.., the creation of an additional arm 
of the organisation for investigatory work. It has been my experience that one 
idea or line of investigation, no matter how unpromising at first sight, often proves 
valuable, and often opens up unexpected additional lines of attack. 

3. It is very important that as regards job analysis, periodical meetings of the 
officers engaged on the work shall be held, vide Section 2 (iv), page 7, of the 
report. No one individual or railway has a monopoly of ideas and most efficient 
methods ; it is therefore essential to provide a clearing horise to enable them to be 
widely applied. The principle of co-ordination of ideas also applies to other 
matters dealt with in the report in regard to which, as will be seen, it is recom- 
mended that the Railway Board should take action. 

4. Reference has been made in the Legislative Assembly to the proposed 
appointment of an “Expert Committee’* to follow on the wort done by the Com- 
mittee under my Chairmanship. In my view, no new Expert Committee is 
required. It is unnecessary, I think, to bring out any other “ Experts ” from 
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Kome. I should regard the officers, who were members of the Committee under 
my Chairmanship and who will now be engaged on the investigatory work as the 
“ Expert Committee ” and that is why I emphasized in the preceding para, of this 
letter that it is desirable that they should meet at intervals. There is no phase of 
railway working which, in due course, will not come within their purview and they 
will be fully qualified to act as an “Expert Committee”. Moreover, I will main- 
tain contact with the Committee, and they with me, so that ideas and information 
can be exchanged. Economies and improvements in efficiency can by this means 
be made known and adopted. 

5. In conclusion I would emphasize again the fact that improved efficiency 
and increased economy can only be obtained by constant organised research and 
investigation. I would add that very many ideas of a detailed nature, but which 
nevertheless will lead to improved methods and savings in expenditure, have been 
discussed by the Committee. The report would have been still more voluminous 
if they had been included. These will be gone into when the members of the 
Committee return to their own railways. 



REPORT OF THE COMMITTEE APPOINTED TO SUGGEST 
METHODS BY WHICH EFFICIENCY CAN BE IMPROVED 
AND ECONOMY EFFECTED ON INDIAN RAILWAYS. 


1. INTRODUCTION. 

The Chairman arrived at Bombay on 8th December 1932, proceeded to New 
Delhi, and there attended a meeting presided over by j'ourseif at which the Agents 
of the State Railways were present. At that meeting it was arranged that the 
Chairman should make a short lour of the G. 1. P. Railway, accompanied by an 
Officer of that railway in order to make acquaintance with local conditions, and 
that on 3rd January 1933, he should meet this Committee at Bombay so that 
(o) analytical investigations on the G. I. P. Railway could be inaugurated and 

(b) a report could be drawn up making certain suggestions under the above 
heading. These arrangements have been adhered to, except that Lt. Col. C. F. 
Carson, had unfortunately to go into hospital on January llth. The Committee 
are unanimous in expressing their regret at his absence as his suggestions and 
experience would have been most valuable. 

Many subjects have been discussed by the Committee, and in the succeeding 
paragraphs suggestions are made having for their object the introduction of methods 
which will, in their view, result in improved efficiency ar»d economy. 

2. JOB ANALYSIS. 

(i) Description and objects. 

Job Analysis is the term used by the London Midland and Scottish Railway 
to apply in general to organised departmental md inter-departmental analyses 
which have been carried out at the instigation of Sir Josiah Steunp. It means the 
measurement by exact methods, of staff and performance md of many diversified 
functions in different departments, and has resulted in extending mechanical and 
organisational changes successful in one class of operation to others, even in different 
departments, which at first sight appeared to be only roughly similar. 

Job Analysis means the analysis of each individual item of work ; its relation 
to other items ; and the analysis of the work of particular individuals in order to 
discover whether particular operations — 

(a) are necessary in whole or in part, 

ih) can be amalgamated or co-ordinated with any other activity, 

(c) are being carried out in the most efficient and economical way. 

Apart from these immediate alms, such analyses enable comparisons to be made 
between similar operations at different places with a view to determining the best 
practices. Analyses shew which operations may economically be carried out 
centrally and which operations should be performed locally. 

A few examples of the directions in which these analyses have proved successful 
are given below : — 

(а) Maintenance of structures and track. 

(б) Handling of stores in main and subsidiary stores. 

(c) Handling of freight traffic in depots. 

(d) Shunting. 

(e) Operations in running sheds. 
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(/) Materials, labour and operations involved in repair and manu- 
facturing work in workshops. 

(g) Transport of materials in main workshops. 

(h) Simplification of clerical work (a) by concentration into offices joint 

to more than one department or (&) by doveteiiling of inter-depart- 
mental contacts. 

(i) Review of work carried out locally, to ascertain whether central 

manufacture would be more economical. 

(j) Co-ordination of workshop facilities. 

Apart from the results of specifically organised investigations, job analysis has 
resulted in many independent analyses being made, on their own account, by 
Officers in charge of large and small units of the organisation. 

It is true that on Indian Railways, no less than on those in Great Britain, many 
analyses have been made ; but the novelty in the scheme now being described lies 
in the fact that job analysis is an organised drive of a specialised t3rpe, and that its 
activities and results are co-ordinated, so that a line of attack developed, or an idea 
formulated, in one department can be applied in others. Job analysis is not intended, 
however, to dispense with the development activities of the departments themselves, 
or the full departmental responsibility for results. 

Heads of Departments, Divisional Superintendents, and the Agents themselves 
for that matter, have not, as a rule, special staff to set aside to carry out ad hoc 
investigations. Job analysis aims at providing the management with a new arm 
or unit of the organisation to fill this gap. 

Job analysis has resulted in many problems of inter-departmentai relationships 
being solved which could not be tackled unless specifically organised. There are many 
questions which, even where a railway is organised by area instead of by department, 
affect more than one department. For example, there may be work carried out 
in the Civil Engineer’s workshop on a division which, when analysed, will shew that 
it can be more economically cairied out in a main Carriage and Weigon factory. 
Similarly, within a division, the Carriage cmd Wagon, or Locomotive Running 
branches may be better able to perform smithy work than the Signal or Civil Engi- 
neering branches. Again, even assuming that a railway is organised by area and 
not by department, headquarters must necessarily be split into departments, and, 
in any event, the Chief Accoimts Officer’s and Chief Mechanical Engineer’s depart- 
ments are outside the divisional organisation ; so that there are many activities 
necessitating contact between either or both of these two departments and the area 
units. 

A campaign of job analysis postulates recognition of the fact that an officer 
of one department, or branch of a department, may be able to suggest improved 
methods in another department. On the London Midland and Scottish Railway, 
for example, an official versed in the practices of handling traffic at a freight 
station, accompanied by an officer of the Stores Department, made very considerable 
savings in handling methods in Stores Depots. The principles of progressing 
Work and shortening distances between one operation and the next, as applied in 
workshops, can be applied similarly to clerical offices. A Production Officer in 
an accounts office might effect a speeding up of the out-put by a close study of 
the progress of documents and inter-sectional contact. 

A technique of investigation can be developed directed at providing depart- 
mental officers with forms, pointers, and methods for carrying out their own periodi- 
cal analyses and for relating man power to the work to be performed. A simple 
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example will illustrate the point : forms have been drawn up for recording by 
a marks system the amount of work carried out in typing bureaux. These forms 
enable the ratio of staff to work to be tested periodically. 

It has been found that although job analysis has been in force in an orgeinised 
sense only for a short time on the London Midland and Scottish Railway it has 
resulted in a number of individuals being available who are the better for their 
training in anal3i;ical work, and, so far as the many matters of interdepartmental 
relationship are concerned, it has resulted in emphasising the necessity of problems 
being handled from the point of view of the railway as a whole. Furthermore, 
the management is gradually provided with a staff trained to investigate these 
questions from an independent standpoint. 

Steel was developed by research : the cause of malaria was discovered by 
research. Many hitherto undiscovered means of effidencyand economy in railway 
working can be found by job analysis ; but like research it may be a slow process 
involving as it does the examination, sifting, cind einalysis of masses of details. 

(ii) Job analysis recommended to be carried out on organised 

lines on Indian Railways. 

The Committee have examined details of a number of analyses made on the 
London Midland and Scottish Railway. The Committee are of opinion that 
similar principles can be applied with economy to Indian Railways, and they 
recommend that job analysis on the lines set out in the following paragraphs should 
be inaugurated. 

(iii) Application of principle of job analysis to Indian Railways. 

The exact procedure to be adopted in inaugurating job analysis on Indian RaiL 
ways will necessarily vary in consequence of differences in size, circumstances 
and organisation, but the following principles are suitable for general adoption : — 

A. Job analysis must not be a fault finding scheme. It alms at improving 
methods and effecting economy. If eiltered practices are introduced, 
this should not be regarded as a reflection on a Head of Department, 
Divisional Superintendent, or ein Officer of lower rank. It Is most 
important that this should be clearly recognised and acted upon, as 
otherwise distrust and obstruction will result, analyses will be delayed, 
ideas withheld, and keenness and the incentive to local officers to 
carry out their own investigations will be destroyed. 

B. Job analysis must not be entirely a drive from the top. The Heads of 
Departments, Divisional Superintendents, and other Officers must 
be impressed with its possibilities and should use it for improvement 
in methods in their own spheres. 

C. The job analysis organisation mast provide that pooling of idf^ and 
coordination of effort are effectually achieved. 

D. To ensure that these principles are applied, the officer in charge of the 
toork, on a particular railway should be entirely independent, that is to say, 
he should be a member of the Agent’s staff. Direct contact with the 
Agent will only be necessary, or desirable (if principle B is to apply), 
in reporting progress, or in obtaining a decision when a Head of 
Departmait does not, but the Job Analysis Officer does, consider 
that a particular recommendation for improvement in efficiency or 
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saving in expenditure is worthy of adoption. The Agent will no doubt 
on occasions utilise the services of the Job Analysis Officer for specific 
investigations which he himself wishes to be undertaken. 

E. It is essential that the sta0 engaged on the loork should be specially selected 
for their tact and thoroughness, for two reasons ; — 

(a) because on their tact will depend the propagation of the idea 
of analysis : and 

{b) because job analysis is o question of the proper sifting of 
minure detail and thoroughness is essential. 

In connection with this point it snould be realised that the staff required 
for the work will fall into tv/o categories — ^those who are engaged full 
time on enquiries direedy controlled by the Job Analysis Officer, either 
where two or more departments are concerned, or in investigations 
purely domestic to a particular department, and those who are temporarily 
detached from their ordinary work for a particular analysis. Further- 
more, in some cases the staff engaged on the routine and often monoto- 
nous work of cinalysing a mass of detail to a schedule may be of low 
rank, working under the organising direction of a superior officer. In 
other instances, the investigator may, by arrangement with the local 
officials, obtain assistance either by a questionnaire to be answered by 
their staff or by the compilation of specially arranged details of 
future operations. 

F. Reasonable commercial risks mast be taken. This does not mean 
that the safety of passengers or of goods must be endangered by the 
introduction of cheaper methods of maintenance of track or less fool- 
proof methods of signalling. There are many other directions, in 
which, for example, traditional methods of check and counter-check 
can be modified. On page 26 of his Report on Accounting Methods 
in India, Sir A. Lowes Dickinson says, concerning codes, “ they appear 
to have been compiled on the principle that whenever a mistedee is found 

a new proAusion must be inserted ”. The amount of 

money recovered may be less than the cost of the check. Spot checks 
can often replace complete checks. If the spot check is artistically 
conceived and applied it provides, in many cases, an adequate 
safeguard. The question to ask is, “ Can the railway afford a complete 
check ? ” Checks mean delay : delay means Inefficiency. The degree of 
check required on documents not connected with cash is not so high as 
that on cash itself. There are undoubtedly many documents which are 
checked at the originating point, again at the next point (which may be a 
diflferent office in another department), and yet ageiin at a later stage. 

A different example of commercial risk is in connection with water 
supplies at wayside stations, which in India often involve expensive steam 
driven pumps. Assuming that there are watering stations 25 miles apart, 
an analysis of requirements may result in certain power installations 
being replaced by A-frame hand pumps which would be manned 
in the event of failure of a regular pumping plant. Another example 
may be quoted. The periods laid down for the inspection and examina- 
tion of certain classes of machinery and plant are not always regulated in 
such a way as to meet the design and conditions under which they work. 
In some cases, e. g., motors, fans, etc., the examinations may be too 
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frequent and result in faults not coming to light and possible improve- 
ments in design remaining undiscovered. A lengthening of the period 
between inspections may have the double advantage of saving money 
and improving the equipment. 

The Committee are xmanimous in thinking that considerable economy 
can be secured by a wise application of the principle of taking commercial risks. 

Turning now to the question of the detailed arrangements to be made on 
particular railways, the necessary preliminary arrangements have been made on the 
Great Indian Peninsula Railway, and a letter of instructions was issued by the Agent 
to the Heads of Departments of the G. I. P. (copy attached — ^Appendix). This 
sets out in some detail the objects of job analysis and the procedure to be adopted. 
With the exception of commercial risks, this letter makes reference to all the 
principles recommended in this report. In addition, th^ Agent has asked the Heads 
of Departments to nominate for selection as investigators qualified members of 
their staffs. 

As regards the other railways, the following is an outline of the general organis- 
ation and arreingements recomended. These can be altered as required to meet 
local circumstances on any particular railway. 

Gbnebal. 

As pointed out in para. 2 (i«) D, it is essential that the Officer in 
charge of job analysis should be an independent officer and work 
directly under the Agent. 

His rank should be that of a Deputy Agent and it is suggested that 
his designation should be Deputy Agent (Methods), or (Organisation). 
He should operate through the medium of an organisation which will 
function under two heads : — 

(а) Advisory and co-ordinating. 

(б) Executive. 

Advisory and Co-ordinating. 

The advisory and co-ordinating side of the organisation will function 
through a Committee consisting of Deputies of the various departments 
into which the railway organisation is divided, such as Operating, Way 
and Works, Power, Commercial, Accounts. 

This Committee will be convened as necessary by the Deputy Agent, 
either as a full Committee, when subjects of interest to all departments are 
under consideration, or as a part committee when subjects of interest only 
to two or more departments are under consideration. In the latter event, ' 
only those Deputies of the departments concerned will attend, imless it is 
held that a useful purpose will be served by the attendance of all or some of 
the other Deputies. 

The functions of this Committee will be advisory and consultative, 
and include — 

(а) Co-ordination of proposals concerning more than one depart- 

ment, which are inter-divisional or concern the railway 
as a whole, 

(б) Criticism of propo^s concerning economy or efficiency 

under consideration by the Deputy Agent and regarding 
which he may wish for advice. 

The avenue of approach to Heads of Departments when orders con- 
cerning inter-departmental matters outside the jurisdiction of a single 
Divisional Superintendent or Departmental Head are required will 
ordinarily be through this Committee, 
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The Deputy Agent will first refer the matter to the Committee and, 
when a measure of agreement has been reached, he will then represent the 
matter to the Heads of the Departments concerned, or through them to the 
Agent as necessary. 


Executive. 

Broadly speaking, the analyses to be made will fall into two categories, viz., 

(1) Analyses of functions which are purely domestic to one department 

or division, e. g., shunting, 
and 

(2) Analyses of functions concerning two or more departments or 

divisions, e. g., one department undertaking work for another. 

With regard to analyses in category (1), the Deputy Agent will make arrange- 
ments with the Head of Department or Divisional Superintendent for suitable 
stafi to be temporarily released from their ordinary duties. 

As to analyses in category (2), the Deputy Agent will make arrangements 
for the Investigations to be carried out by the staff under his immediate control 
(see below), or will arrange with the two or more Heads of Departments or Divi- 
sional Superintendents concerned for suitable staff to be released temporarily from 
their ordinary duties. 


Peocedurb. 

Reports of analyses in category (1) vdll be made direct to the Head of Depart- 
ment or Divisional Superintendent concerned, copies being sent at the same time 
to the Deputy Agent so that co-ordination can be achieved and the progress of the 
work recorded. 

Reports of analyses in category (2) will be made direct to the Deputy Agent 
who will send copies to the Heads of Departments or Divisional Superintendents 
concerned. 


Disposal of investigations. 

In the case of analyses under category (1) the Deputy Agent will maintain 
touch with the Head of Department or Divisional Superintendent concerned with 
a view to the recommendations being put into force. As regards analyses in category 
(2), the Deputy Agent will endeavour to co-ordinate the proposals as between the 
departments and divisions concerned with a similar object. In either case, if he 
cannot get agreement to a proposal, and is still of the opinion that the proposed 
,, improved method of efficiency or economy should not be abandoned, he may submit 
the subject to the Agent for decision. 

Staff. 

The staff to be permanently attached to the Deputy Agent should be as follows:- 

One Junior Scale Officer. 

One Inspector, or Chief Clerk. 

One Stenotypist. 

One General and Record Clerk. 

Two Chaprassis. 

It is suggested that this staff should be sanctioned. 

It may be necessary to afford clerical and typing assistance as required from 
local resources to investigators engaged on analyses either in category (1) or (2). 
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Allowances to junior scale officer. 

It is suggested that as the junior scale officer will be required to suffer many 
inconveniences inseparable from constant absence from headquarters and to incur 
expenses which ordinarily he would not be called on to meet, he should be given, 
in addition to the travelling allowances applicable to his rank, a personal allowance 
equal to the difference in pay which he would draw if promoted to his next 
higher grade. 

In order to ensure that any officer, or subordinate, who has proved successful 
at job analysis, is retained on the work for the time being without loss to himself 
then or in his future prospects, if a vacancy to which he would normally have 
been promoted occurs in his department, he should be given that promoted rank, 
and the vacancy should be filled by a temporary promotion until he can resume 
his normal work in his department. 

After such promotion, if he cannot conveniently be spared for the time being 
to return to his normal work, he will continue to draw the above personal allowance. 

(iv) Co-ordination of activities for Indian Railways as a whole. 

Just as experience has shewn on the London Midland and Scottish Railway 
the essentied need of co-ordinating the results of the various analyses in different 
departments, or places on one railway, so that a good scheme, or method of analysis, 
developed in one sphere may be applied elsewhere, so is it necessary to provide 
means by which a similar pooling of knowledge, experience and results can be 
obtained by all railways which introduce job analysis. 

Assuming that the recommendations contained in the previous paragraphs 
are adopted, the Committee recommend that — 

(a) . One of the Deputy Agents should be nominated at the outset as 

Chairman, and after a period of say, 6 months, by which time 
experience will have been gained, he will convene a meeting of 
the other Deputy Agents. 

(b) . At this meeting, the lines upon which investigations are proceeding 

on each railway will be discussed, and steps taken to agree upon 
a procedure by which an adequate exchange of information 
can be effected. At the same time arrangements for future 
meetings can be made as well as a meeisure of standardisation of 
methods of investigation established. 

There is no need to have a co-ordinating Officer in the office of the Railway 
Board. 

(v) Job Analysis on railways not represented on the Committee. 

The Committee recommend that if the scheme is inaugurated on other railways, 
these railways should nominate officers who should, at the outset, spend one 
month with a Deputy Agent with experience of job analysis. There are so many 
matters of detail which have been discussed, ideas ventilated, practices compared, 
and so on, at the meetings of this Committee that it is especially desirable that 
before starting work the Officers selected should have the advantage of contact 
with one of the members. 

(vi) Details of tbe lines upon which specific enquiries 
should be conducted. 

The job analyses carried out on the London Midland and Scottish Railway 
were, of course, designed to apply to conditions in Great Britain which, in many 
respects, are widely dissimilar from those obtaining here. The Committee have, 
however, availed themselves of these in drawing up details of the lines upon which 
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certain specific activities sfiould be analysed. We have included the following 
examples in this report so that not only will a certeiin measure of standardisation of 
method be achieved in investigating particular operations, but examples of 
the methods to be adopted will be illustrated for the benefit of those railways 
not represented on this Committee which may wish to inaugurate job analysis. 
It should be noted, however, that it is not always possible to draw up detailed 
methods by which particular operations, or inter-connected groups of operations, 
should be analysed : it must be left to the investigators to “job analyse” in their 
own way unfettered by particular terms of reference. 

TThe very detailed nature of some of the analyses quoted as examples will, no 
doubt, be the subject of comment. TTie Committee wish to point out that job 
analysis is solely a matter of detail, and that, whilst it may result in large economies 
in certain cases, the main economy will be the aggregation of a number of small 
savings. 

A. Analysis of clerical operations. 

B. Examples of forms for analysing work of individuals. 

C. Job analysis of minor works and maintenance of equipment or 

structures. 

D. Lighting. 

E. Job analysis of a drawing office. 

F. Job analysis of the working of a goods station. 

G. Shunting analysis of a large yard. 

H. Job analsrsis in main workshops. 

/. Anjilysis of signalling equipment and train signalling methods. 

J. Analysis of individual items of signal maintenance. 

K. Analysis leading to intensive use of locomotive power. 

In the succeeding paragraphs these examples of the application of the principle 
of job analysis are discussed : — 

A. Analysis of clerical operations. 

It is obvious that, for any undertaking, an efficient and economical clerical steiff 
is desirable ; that adequate systems of performing clerical work speedily should 
be in force: that repetition in recording information should be eliminated: 
and that information should be prepared quickly emd correspondence handled 
without delay. 

A cursory examination of many offices on Indian Reiilways shows that there is 
a general atmosphere of untidiness (which invariably results in inefficiency) and 
lack of system. Delay occurs in producing information and in handling corres- 
pondence. Draft letters often pass through too many hands with consequent loss 
of time. 

The principle of progressing and scheduling work can be applied as much 
to an office as to a workshop. In large offices, a Production Clerk might be an 
advantage, whose duties would be to follow up every operation to see that it is being 
carried out according to plan, and that information is produced to'time, and whose 
constant endeavour would be to speed up work, eliminate imnecessary work, 
improve lay-out, etc. 



In some cases, offices joint to more than one deparliiient may he dtsirablc. 
For example, at a big workshop, L!ie offices. oi die P^oJuciion Fn^inee,, %or,vshop 
Accounts Officer, Storts Accounc* Oificei, and District Conti ol*er o SiO‘eb might 
be amalgamated v/ith considerable advantage in the maaer oI spcic / procticlioi, of 
information, elimination of checks, and econoioy m cledcal s'ueii^m. 

At Jeimalpur, for instance, all requisitions which ema-iai-e f<om i‘ie Cloies 
Depot are passed to the Production Engineer who makes out icb ca» fo/ the 
shops concerned. On completion of the jobs the cards arc retarned via ir.c ^^oA- 
shop Accounts Officer to the Production Engineei who in turn ^naWs out ‘ ae «.oles 
to the Stores, the documents finally passing on to the Stores Accounts Ofneor foi the 
posting of the ledgers. All these four officer* witli their respective siafl arc v/ithln 
200 yards of each other. If the whole of the staff was grouped, in one oifice it is 
considered that economies could be effected. 

An instance of improved efficiency by the application of this principle is given 
below : — 


L. M. S. R. establishment oi joint offices to deal with stores accounting. 

The ledger transactions in the L. M. S. Stores Department approxi- 
mate 12 million annually. They may be divided into : — 

(a) Issues from stock. 

(i) Receipts into stock. 

Until the establishment of joint offices responsible to the Chief 
Accountant and Chief Stores Superintendent, and the imroduction of 
mechanical ledger posting, considerable duplication was unavoidable 
while the respective officers carried out independently the functions for 
which each was responsible. 

In connection with issues, the originating documents were priced from 
and posted into Stores Department ledgers by hand, and then passed 
to the Accountant, who had to allocate the expenditure on each issue 
against particular accounting headings. 

In connection with receipts, the invoices from the Traders were 
checked for contract conditions, prices, discounts, etc., by the Stores and 
posted into the stores ledgers, afterwards being passed to the Accountant, 
made up into an abstract of payments, for him to certify and pay the Gin- 
tractors. The Accountant also imposed a fairly extensive spot check 
on these invoices, and for this purpose v/as furnished by the Stores with 
a copy of all purchases, so that while the duplication might not be 100 per 
cent., it certainly existed to a marked extent. 

In view of the necessity for economy, an impartial investigation of the 
position in the two Departments was carried out by representatives of 
'' the Chief Accountant and Chief Stores Superintendent, and it was quickly 
realised that much duplication could be eliminated by carrying out the 
work in one office jointly responsible to the two officers. 

At the largest Stores the originating issue document now takes the 
form of a card which can be punched to indicate the stores catalogue 
reference for posting stores ledgers, and the accounting expenditure 
heading for allocation of chargee. Ail that is necessary is for the docu- 
ments to be passed through the mechanical sorter to sort into catalogue 
reference for producing the ledger, and then re-sorted into accounting 
expenditure code numbers to produce the expenditure statement. Both 
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ledgers and expenditure statement are produced mechanically. This 
system is only possible on two types of machines using punched cards, 
controlled by the British Tabulating Co. (Hollerith patents), and the 
Powers-Samas Accounting Machines Ltd., (Powers-Samas patents). 

At the smaller Stores Depots the principle of joint offices applies, but 
the mechanical posting of stores ledgers and accounting expenditure is 
carried out on Burroughs’ machines. 

Apart from the greatly increased speed of ledger posting due to the 
introduction of mechanical appliances, savings became possible by elimi- 
nating the checking of prices, extensions, etc , on the issue tickets, 
which work was orgin«Jly carried out by the Stores, and checked by the 
Accountant. 

On the receipt side, the duplication in connection with the double 
checking of Traders’ accounts has been eliminated. 

Further savings have accrued by reason of the fact that accounting 
transfers, which were necessary when two separate offices were concerned 
are eliminated now the work is done in joint offices. 

Some idea of the saving m this connection on the L. M. S. Railway 
may be obtained when it is stated that a reduction of no less than 33^ per 
cent, in the clerical strength has been effected. 

It is not possible to lay down a standard formula by which analysis should be 
made, as the circumstances m different offices vary, but the following are certain 
points upon which an analyser should be satisfied in making an investigation 
into the work of an ordinary district office : — 

(1) Examination of all forms and statements, including statistical infor- 

mation, compiled to determine the purpose served with a view to 
recommending elimination and “ marriage ” of forms. 

(2) Qimbination of the typing work for all sections, with a view to a 

reduction in the number of typewriters now in use in each 
office. Are the typewriters all of one make ? 

(3) Examination of the duties of men employed in miscellaneous grades, 

e. g. Messengers, as to their necessity in each ceise. 

(4) Elimination of unnecessary correspondence. 

Can any copying work be saved by duplicating letters from 
one unit to another ? 

Can any matters or subjects be referred direct by Head- 
quarters to District Offices and vice versa and thus save work in 
the Divisional Offices ? 

(5) Method of ordering and storage of stationery. 

(6) Is the office accommodation and lay-out such as to permit the closest 

co-ordination between the sections ? 

Is it clearly laid down in standard instructions by what date 
particular information is required, and is there a system of seeing 
that it is produced to time 

(7) Systems of registration and filing of correspondaice. 

(8) Is there any other work besides typewriting which could be under- 

taken by lower graded staff than that employed at present ? 



Fomu 


FORMULA FOR ASCERTAINING CLERICAL STRENGTH REQUIRED. 


INDISPENSABLE' 


FORWARDING 


Correspondence 

No of No of 

consignments Dad> averatje clerks 
per day i No of new required 


DELIVERY 



No of Delivuy Sheets i 
! 

i 

No of 


Correspondence 


No of 
consign- 
ments 
per day 

Provided 

by 

forwarded 

station 

i Issued at 
receiving 
' station 

i 

1 

No of 
entries 

1 in stock 

1 book 

i 

carriage 
notes issued 
at receiving 
station 

No of 
speaal 
debits 
raised 

L 

Daily aveiage 
No of new 
matters | 

1 No of clerks 
required 



■ INDISPENSABLE ” -(confd ) 


‘EXTRANEOUS”. 


No of 
invoices 
to be 
abstract- 


No of 
items to 
be posted 


No. of 
inaccura- 
cies 


No of 

Transfer 

Vouchers 


STAFF AND STATISTICAL 


No of No of staff employed at No of 

clerks stations clerks 

required required 

Clerical Super- Wages / 
visory 


OTHER STAFF 
REQUIRED. 
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(9) Are the duties of each member of the staff clearly laid down ? Do 
^ y clerko’ duties consiA “general assistance as required”, 
or leliel ; if so, can the^ Lv- ^^ispensed with ? Have the Heads of 
Sections definite duties apart from supervision ? 

(10) Is there any summaiising of information or totalising of figures which 

can be done by mechanical clerical appliances with resultant 
economy or efficiency. ? 

(11) Work out the clerical man hours required purely for checking pur- 

poses. 

(12) If any technical staff are employed what proportion of their time is 

absorbed in clerical work ? 

As an exEimple of the type of analysis that can be adopted for relating the 
clerical strength to the work to be done, a form (No. 1) is inset. This particular 
form refers to a Goods Depot, but can be altered and applied to other offices — such 
^ those engaged in ledger posting — where a quantity of routine clerical work is 
performed. No special analjiiical staff is required ; the analysis can be made by 
the officer in charge of the office . 

B. Examples of forms for analysing the work of individuals. 

Form 2 can be utilised generally for miscellaneous staff such as messengers, 
weighbridgemen, mahs, chainmen, trolleymen, sanitary staff, etc. 

A proportion of the staff may fluctuate according to requirements of traffic, 
but there are numbers of positions of a miscellaneous but fixed character such as 
those mentioned above, which cannot readily be adjusted in direct relation to the 
traffic. Form 2 can be compiled for about a week in each case, to show full details 
of the work performed. The forms will shew whether the whole of the work per- 
formed is essential, whether the individual is fully engaged in essential duties 
throughout the whole of his turn of duty, etc. 

There are numbers of miscellaneous and non-productive grades, in proportion 
to the productive staff, in workshops, stores, etc. Analysis of the coolie strength 
in relation to the shilled staff might result in reductions of staff in the former cate- 
,&xry. The railways cannot afford to maintain what may be described as luxury 
men. 

Form 3 is somewhat different from Form 2. It shows the kind of document 
which can be utilised to analyse the work of staff engaged on, say, inspection and 
maintenance of electrical equipment. 

In both these forms, it is the analysis of the information on them, after they 
have been compiled, which enables unnecessary work to be eliminated, jobs to be 
effodaned, spare time utilised for other work, otc. 

In the case of staff engaged on the maintenance of plant, it is necessary 
to schedule the equipment, review periodicity of examination, and relate the staff 
to the work to be done. Such analyses, in conjunction with records of failures 
and repairs carried out, may have a bearing on design, in that th^ will shew up 
the costs involved in maintaining particular machines or types of machines. 

Analysis of operations should also include a review of the methods for report" 
ing cm the condition of structures and the factors governii^ decisions to carry out 
repairs or renewals, including minor repairs and jobbing. 

} 
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Comparisons can be made of the man hours expended in canying out similar 
duties at different places. Arising from these investigations, the location of small 
workshops may be found to be unsuitable. The compilation of these forms may 
bring to light the fact that technical staff are being employed for a part or even the 
whole of their time on work which, possibly by a little instruction, could be done 
by unskilled laboui. For example, electricians may be employed for a proportion 
of their time on cleaning or replacing electric light bulbs : they may incur travel- 
ling or walking time in doing so, whereas at the place at which the lamps are located 
there may be staff of another department who could carry out the work equally 
well. 


C. Job analysis of minor works* and maintenance of equipment 

or structures. 

Two specimen forms are attached, viz . — 

Works Application Form (No. 4). — On this form the foreman or other officer 
applies for permission to carry out work. The form provides for 
entries to be made of the estimated materials required as well as details 
of the different grades of men and the estimated time they will require 
for the job. 

Sundry Works Order (No. 5). — If the application for work to be done is 
approved by the District Engineer or other authority a sundry works 
order is issued to the foreman concerned. When this is compiled a 
carbon copy is taken on to a costing card on the back of which are 
columns for the actual wages and materials expended week by week. 

These forms have been designed with the following objects : — 

So that, except in cases of emergency, no work shall be carried 
out without prior authority, and in order that the necessity for the 
work can be investigated. 

So that the estimated materials and man hours can be 
examined with the object of the work being done as economically as 
possible, both from the point of view of men’s time and materials. 

To provide a means of costing individual jobs and so that the 
actual cost can be related to the estimated cost. 

To reduce the number of standing work orders. 

Provided the original estimate is sound, this system is of assistance to the 
officer in charge in organising (i. e. programming), controlling, and analysing the 
work performed by his staff. The system outlined above can be strengthened by 
spot checks of works, large and small, to be carried out by the Resident Engineer 
or other technical Assistant. These spot checks should include an examination 
of the estimate to see that it has been carefully prepared *md is reasonable ; a visit 
to the ground to see the work which has been, or is being carried out ; an examination 
of the time notes of the men and the methods adopted for carrying out the work ; 
and, if the estimate has been exceeded, or underspent, an enquiry into the reasons. 
It is, of course, essential that the individuals responsible for the estimate or for 
carrying out the work should be unaware of which job is to be checked. By these 
means, the possibility of inefficient supervision and organisation of work being 
covered up by artificial inflation of estimates can be eliminated, apart from the 
moral effect on the staff of such detailed enquiries. These spot checks should 
not be confined to the large jobs, which are more likely to receive closer supervision 



FORM 2. 


Station Date 

ANALYSIS OF WORK BY STAFF. 


(1) Name (2) Gidde (3) Rate of Pay 

fFrom To 

(4) Time on Duty_ (5) Time off duty (6) Mealtimes 


»* — 


1 

Nature of 

1 Time ' 

Time 

Time 

Detailed analysis of w oik 

work performed. 

commencea 

finished 

occupied. 

performed. 

(7) 

L (8) 

19) 

_(ioL _ 

(ID 


(1 2) General remarks* 


Instructions for compiling form. 

G>lumn 2, Title of position to be shewn, e. g. Peon, Number-Taker, Messenger, Gateman, Mali etc. 

„ 4. To be the time booked on. 

5. To be the time booked off. 

,, 7. Details of work performed. Examples : — 

(a) Invoice pasting or binding. 

(fc) Collecting sheets. 

(c) Conveying of documents. 

(d) Numbers-taking- etc, etc. 

Note . — Odd jobs, other than main duties, etc, to be briefly stated. 

1 1 - The information in this column must indicate the extent of the particular work shown in 
column 7, e, g . — 

(a) MESSENGERS To shew number of journeys between particular 

points and the approximate number of documents 
or packages conveyed L e., invoice packets or 
consignment notes. 

(i) OFFICEMEN ... Sorting, pasting, or binding documents— approximate 

number of documents imder each head to be 
shewn. 

(c) NUMBER-TAKERS ... To shew number of wagons recorded and points at 

which numbers were taken. 

(d) WEIGHBRIDGEMEN ... Number of weighings performed. 

12 A 




FORM 3. 


Department. 

JOB ANALYSIS. 

Details of duties etc., of Draughtsmen, Clerks, Foremen, Inspectors, and all 
other employees on the Wages Lists. 

(а) Full Name _ Age 

(б) Home Station 

(c) Grade 

(d) Approx, hours Overtime or Sunday duty worked per month, 

(e) ,, ^Night ,, ,, ,, ,, 

(f) State whether regular, temporary or casual employee 


Usual duties — shewing approximate hours per normal week on each duty. 


Apportionment of Time. 

U 4. 

Description and Location of each duty. 3. Order No. 

2. Actual or Dept. 

^ Actual time travelling, to which 

1 at work on walking or charged. 


Description. [ Location. each duty. waiting time 

i on each duty* 













FORM 4, 


Order No* 


Dept 

WORKS APPLICAT ION FORM. District 


Description of WoiLs. 


Estimated Labour 


Number of men 
Trades 


Time i 



Job 

No 

Hours 


Cobt. 


Total Labour 
Travelling and/or Lodging Expenses 
Total Materials 
Other Departments Chargeb 
Contingencies 
Total estimated Cost Rs 


Estimated Malenals. 


Description. | Quantity Rate 


Cost 


Total Materials Rs 


Date 


Foreman 


FORM 5. 

Depattment. 

District. 


Order 

No.„ 


,Date 


SUNDRY WORKS ORDER . 

T- faspectoy 

^ Foremam 


Carry out the following work : 


Charge to. 


Station 


/ 


Reference to 
correspondence. 


rfes order io be tefamei on completion of work^ 


Estimated cost Rs*. 


Date of completion 


Engineer. 
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than the small jobs scattered over a district. The aggregate cost of these small 
jobs may be considerable, and as the supervision is necessarily limited, the spot 
check on them should have relatively a greater value in minimising wastage than 
that on the larger works. 

D. Lighting of railway premises. 

A considerable sum of money is expended annually by every railway in electric 
current, gas, and oil for lighting. The lighting of a railway should be overhauled 
in all its aspects including : — 

(1) The installation of improved lighting, and the replacement of gas 

or oil lighting by electricity, where this can be done with economy. 

(2) * A close study of the siting of lamps with a view to saving in 

numbers, or an increased output of work in shops or ofhces. 

(3) * The siting and number of switches so that lighting temporarily 

not required can be switched off. 

(4) * Propaganda to save lighting, by exhibiting a notice near switches 

or taps requesting that lights should be extinguished when not 
required and stating the cost of an hour’s illumination by that 
particular tsrpe of lamp. 

(5) * Examination of the work of the staff engaged on lighting mainte- 

nance and cleaning. The cleaning of windows and north lights 
with a view to reducing artificial illumination during daylight. 
To consider every instance where artificieil light is used during 
the hours of daylight with a view to seeing whether natural 
lighting could be provided. 

(6) Can artificial lighting be reduced or eliminated by the use of white- 

wash or aluminium ( or other light-coloured ) paints ? 

(7) * Whether adequate statistics of consumption of current, gas, and 

oil are available quickly after the period to which they refer, and 
whether they are split up, so that, for example, a station master 
or locomotive foreman can watch his own consumption. 

E. Job analysis of a drawing office. 

The following are certain lines of investigation to be followed in carrying out 
an analysis of the work of a drawing office. The analysis should have regard to 
the question of amalgamation of offices, and standardisation of practice and 
equipment. 

(1) Office copies of drawings. Quality of prints, i. e., calico instead of 

linen. 

(2) Drawings for shops. Is more than one copy sent into shops ? How 

are drawings mounted ? Can the method be cheapened ? If draw- 
ings are mounted on boards and varnished, can varnishing be 
eliminated ? 

(3) Paper for drawings. Can the descriptions of paper used be standard- 

ised and reduced in number ? 

(4) Tracing cloth and tracing paper. Can existing cloth and paper be 

replaced by cheaper kinds? 

(5) Requisitions for materials for draining office use. Is there any degree 

of standardisation with other departments and is there more than 
one ordering authority ? 

* These remarks apply equally to fans and punkhas. 
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(6) Can duplicating machines be used for prints ? 

(7) Issue of drawings. Are drawings stored under an efficient system of 

registration? Is issue easily made? 

(8) Tracings and drawings. Where only one copy is required, use 

carbon copies or paper tracings. 

(9) To what extent can graphs and diagrams now prepared be eliminated, 

simplmed or reduced in number ? 

m! ^ toced ? 

"O' 

(12) AmW work of each draughtsman and tracer having regard to 

possible alterations in procedure outlined above. Can certain 

work be done by lower graded staff than at present ? 

F‘ Job analysis of the working of a goods station. 

handling station, equipped with a Ws I J a comparatively large goods 

by an adjacent mlh Jling wd Zch tf n 

station on railways in India. ' * ^ found at an engine-changing 

The staff can be divided into j — 

(a) Supervising. 

(b) Clerical. 

(c) Menial. 

above is not usually clearly deS^'^^fgotd^ clelTin^^^^ 

in-charge does a certain amount of clerical as well ' tranship clerk- 

in turn, part ally supervised by the station iZt 

traffic in the goods shed, it is L 

station master to the total cost. Organisation v r ° *1'® Pey of the 

proportion should be calculated according to cir^^^'"* 

TTie menial staff, /* e., the labour emDlovefl (nr a i i j* 
transhipping of goods, may be employed either 

on a monthly pay or tonnage handled basis or indiVt=sitt *!k Administration 

the former case, their pay-as well as ^ * contractor. In 

should be directly related to the tonnage handler*?!*^"*^ supervising staffs 
questions of average handling lead class of Inbm ’ Juto consideration 

pay for similar labour in the neighbt^^^^^^ local rates of 

An analysis of the work done can bp«!f’ Kn 1 1 

can be modified to suit local conditions. The folln^”*^^*^ ^ ^ 9uestionnaire, which 
which should serve to bring to light wastaee of suggested as questions 

general standard of efficiency combineTwS elX^' ’ ^ 

Outwards teappig, — 

“ St: ^ ‘ 

j, as to cause delay to loading and unload- 

(2) or scale, conveniently situated f . 

and handling of consignments from caj 
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(3) Is the office organisation for ratmg and preparation of invoices satis- 

factory? Is the vo’ume of traffic rufficient to justify separate 
clerks, or sections, to deal with rating, mvo'ce preparation and 
collection of freight, or do you consider it practicable, in the 
interests of both economy and efficiency, to combine ceitain duties? 

(4) Is the lead for handling traffic between cart and wagon too long? 

G)uld it be shortened without undue expense or congestion 
of the platform ? 

(5) Can the commercial staff assist the yard staff by loading wagons in 

grouped, or marshalled order, to minimise subsequent shunting 
n the yard ? 

Inwa^rds traffic. — 

6) Can the yard staflF assist the commercial staff by more systematised 
placing of inwards loads to save long handling 'eads, e. g., wagon 
loads in one place, and road- vans in another, or certain com- 
modit'es in one place, and others in another ? 

(7) Is there a definite system for sorting invoices on receipt for easy 

connection with wagons ? Is there an organised link between 
the number-taker and the goods clerk for forward information 
of wagons to be placed in the goods shed, so that invoices can 
be sorted ready for connection? 

(8) Is a record kept of delayed deliveries, £nd the reasons for delay arising 

from unconnected documents, deimaged consignments, delay 
on the part of the consignee, etc, ? 

Traffic to be transhipped. — 

(9) Are the dimensions of the platform suitable in both length and width ? 

(1 0) Where there is no break of gauge, is repacking done on one side only 

of a long platform? Would a shorter platform with a track 
on either side be more convenient and shorten the handling 
lead ? 

(11) Are wagons loaded with “smalls’* in such a way as to be easily 

checkable ? Is there any delay in the receipt of summaries ? 

General. — 

(12) To what extent can mechanical handling appliances, such as con- 

veyors, runways, crimes, be utilised ? 

(13) To what extent does the station master supervise the goods shed and 

tranship shed? 

(14) Do the yard staff serve the sheds at times convenient both to the 

commercial staff and to the train service ? Has the best compro- 
mise between the requirements of both departments been effected ? 

(15) Would any alteration in the layout of the yard result in a better service 

to the sheds ? 

(1 6) What periodical returns are submitted by the goods clerk and tranship 

clerk to either Assistant Head of Department, Statistical Officer, 
or District (or Divisional) Superintendent? Are you satisfied 
that they are all necessary ? What action is taken on them ? 
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(17) Do you consider that any of the clerical work performed could be 

simplified or improved 7 The following are suggested methods: — 

If the volume of outward traffic is sufficiently heavy to justify 
separate invoicing clerks, would typewriters assist in 
more rapid, and more distinct, preparation of invoices ? 

Is the volume of traffic sufficiently heavy to justify a proce- 
dure by which no summarisation or abstraction is done 
at the station at all, but is concentrated in the audit 
office, and carried out there by mechanical means ? 

Could any of the various documents and registers in use be 
combined into a lesser number ? Is there any duplica- 
tion, or unnecessary copying of information from one 
department to another ? 

(18) Do you consider that the clerical staff is excessive? What are the 

average man-hours (clerical only) to deal with 100 outward 
invoices ? What is the average cost of a clerical man-hour ? 

(19) Do you consider that the menial staff to handle the traffic is excessive ? 

What is the cost per ton handled in the goods shed and tranship 
shed, separately, for each of the last six months ? Wffiat are the 
man-hours per 100-tons handled in each shed for each of the 
last six months ? 

In the case of monthly-paid labour the above statistics will be compiled from 
the monthly salary bills of clerical and menial staff, including a proportion of the 
station master’s salary. 

For contract labour, the statistics will be compiled from the salary bills of the 
clerical staff, including a proportion of the station master’s salary, and a twelfth of 
the annual amount paid to the contractor according to his agreement. 

Information elicited from the above questionnaire should bring to light any 
wasteful, or uneconomic procedure, from a knowledge of which a measure of effici- 
ency can be established for the station under analysis. In some of the more general 
questions definite conclusions cannot be drawn from the analysis of a single station. 
The analysis of one station may elicit information on procedure that will be useful 
to another. Particularly in clerical work performed subsequent to the 
actual handling of traffic there appears to be room for improved methods ; 
and where the volume of traffic at one station does not prove sufficient to justify 
the concentration of clerical work by mechanical means, an analysis of several large 
stations might produce a justification for dealing with the aggregate of this work 
by such means. 


G. Shttnting analysis of a large yard. 

The following is an indication of the general lines on which an analysis of 
shunting in a yard might be carried out. It is assumed that the yard is large, but a 
modification of the procedure laid down could be applied to smaller yards. 

The object of the analysis is to obtain detailed information with regard to the 
following points : — 

(1) TTie actual time spent by the various shunting engines employed on 

every operation undertaken by them throughout their periods of 
work. 

(2) The specific reason for and extent of each operation, and the actual 

work accomplished measured in terms of number of wagons moved 
per shunt. 
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(3) The time spent bv shuntirg engines on unproductive purposes, such 

as watering, movements light from one aiea of the yai J '•c oncther, 
standing idle foi reasons controllable, and uncontrollable, etc. 

(4) The numbers of supervising staff employed diid the ex-tenl and 

necessity of the control exeicised by them thioughout their period 
of duty. 

(5) The numbers of executive staff and their specific duties ; also details 

of the operations ihey actually carry out throughout the period 
of their duty. 

(6) The details of the system of marshalling, sect’onising anvi grouping 

carried out in the yard and the reasons, and whether these are 
satisfactory or can be improved. 

(7) The system and necessity of inspection by train examining staff of 

trains on arrival, during the process of shunting and before depar- 
ture, with respect to the question of fitness of wagons to run, 
to be dealt with for defects on yard lines, on sick lines, or for 
transhipment prior to attention on sick lines. 

(8) Points relating to the suitability of the lay out of the yard and to the 

Signalling arrangements lelative to the various shunting movements 
required to be undertaken, and receipt and despatch of through 
tiains. 

(9) Points relating to the correct location of facilities for shunting engine 

lequiremems. 

(10) Whether the normal lime of arrival and departure of goods trains 

is suitable lor the work to be done in the yard. 

(1 1) Whether any shunting operations are performed by shunting engines, 

necessitating light movements from one area of the yard to another, 
which could be performed more economically by train engines. 

(12) The actual normal work done in the yard for 24 hours compared 

to its total capacity. 

(13) Cost of shunting per shunting engine hour and per wagon dealt with. 

(14) Obtain details of damages to wagons arising fiom shunting in the 

yard. 

The investigating officer will specify the information under the various heads 
above which he requires to be collected and will lay down in detail how this is to be 
done. Ordinarily, the information will be collected in the following two ways : — 

By means of tabulated statements issued to and filled in by senior 
supervising stafi, supervising staff in direct charge of groups of illiterate 
staff, and by literate staff who themselves are employed on executive duties 
and who are competent to record the details of the various operations they 
perform during their periods of duty and the time spent on each. 

By detailing suitable grades of literate staff to witness the operations 
of illiterate staff and record the work done by them thioughout their 
periods of duly on ^litable tabulated forms. 

It is important that all details should be taken throughout the 24 hours or for 
as long as work is continued each day and that these records should be maintained 
for as many consecutive days as necessary. 

Specimen forms (Nos. 6 & 7) which may prove useful as a guide for use in 
collecting infoiraation are inset. 
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The results shouldjbe examined, under two main heads, viz : — 

(a) Mattel s which aie particular to the yard in question and are 
independent of outside factors and which can therefore be dealt 
with at once such as : — 

Use of excessive shunting engines for the work entailed. 

Unnecessary movements, or movements which can be modified 
by a revised procedure or by a slight modification in the 
lay out of the yard, or facilities. 

Excess staff, overlapping of duties, etc. 

(jb) Matters which can only be rectified by co-ordinating the work done in 
other yards eithei on the same division or district or adjoining 
ones, or at originating points, and which, therefore, constitute 
“ all line ” questions and which require further analysis in other 
directions to arrive at final conclusions. 

H. Job analysis in main workshops. 

Main workshops may be classified under the two headings Locomotive work- 
shops and Carriage and Wagon Workshops. 

The work done in these workshops may again be subdivided under Repair 
Operations and Manufacturing Operations. 

With regard to repair operations, a very marked improvement has been effected 
during recent years as a result of the recommendations of the State Railways Work- 
shops Committee and it is now possible to compare the cost of a unit repair on one 
railway with that on another, though unfortunately comparisons of this kind are 
vitiated by the fact that the accounting procedure on all railways is not identical. 

Unit costs 

With regard to the unit cost of an engine, coaching unit, or w«igon repair, an 
analysis on more detailed lines than is ordinarily undertaken should be made periodi- 
cally to cover costs imdei labour, stores and general charges. 

The analysis of labour figures will be considerably facilitated in view of the 
fact that, in most of the workshops in India, the gang system of working is in oper- 
ation and this will enable each gang to be carefully studied in turn. All charges 
in connection with overtime should be scrutinised, as in many cases excessive 
overtime is due to faulty organisation. 

The charges for stores should be analysed to see whether all charged off stores 
are being used or whether surplus material is being collected in the shop under 
review. Where sub-stores exist for charged off stores they should be examined, 
and all materials found in excess of actual requirements should be returned. 

General charges are made up of items which cannot be allocated to any one work 
order. A comparison between general charges in force in various main workshops 
will indicate whether the percentage is too high, and the reason will usually be 
found in excessive coohe labour employed, or heavy demands for consumable 
stores. 

Pbogbessing and scheduling. 

Nearly all the main workshops now have efficient progress and scheduling 
systems in force. These systems ensure that all operations are planned in advance 
^nd are progressed through the works to a time table. Master schedule boards 
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will indicate where delays are occurring and it should be ascertained whether there 
are any sections where delays are frequent, as either new methods or additional 
equipment may be necessary. 

Re&ulak output. 

It is essential that scheduling and progress systems should cover the whole 
range of repair operations from the time a unit is received in the shops to the time 
that it leaves. A capable Production Engineer will balance his labour and his 
machines in such a way as to ensure a constant output. Assuming that there is an 
article which takes one hour to repair in one gang and two hours to repair in another, 
it is obvious that unless the strength of the second gang in men and machines is 
doubled, a holdup will take place ; it follows, therefore, that the second gang 
should either be strengthened accordingly or should work a double shift. Unless 
this is done it nearly always follows that unnecessary overtime has to be worked 
to compensate for the delays which have occurred. 

Location op Stoebs Depots. 

The location of the stores, sub-stores and scrap bins may merit investigation 
to see whether improvements can be effected leading to a reduction in handling 
charges. This is particularly applicable to certain shops which manufacture for 
stores certain items of which they are the principal consumers. In such cases it 
might be economical to provide a sub-stores under the charge of the Stores Depart- 
ment in the shop itself. 

Uneemoneeative laboue. 

In referring above to general charges it has been mentioned that these can be 
seriously affected by having an excess staff of coolie labour and under this heading 
can also be included staff such as oilers, sweepers, messengers, watermen, etc. 
It is considered that analysis of their duties may reveal disproportionate percentages 
not only between main workshops but between different shops in one works. 
Modern handling appliances amd road ways are now common features in most work- 
shops, but it is felt that there has not always been a corresponding reduction in the 
coolie labour employed. 

Gleeioau work performed by technical staff. 

A profitable avenue of investigation in the workshops will be the clerical work 
which has to be performed by comparatively highly paid technical staff. It will 
be generally accepted that foremen, assistant foremen and chargemen should be 
relieved as far as possible of clerical duties so that they may devote as much of their 
time as possible to the actual jobs in hand. From time to time procedures have 
been brought into effect which may have disregarded this cardined factor, with the 
result that the workshops are not obtaining that degree of supervision which the 
nature of the work demands. The better method is to analyse the procedure to 
see whether it is absolutely necessary for such work to be done by technical staff. 

Inspection. 

With r^ard to the economical use of materials it is essential that a thorough 
inspection of all parts should be carried out and that only those parts should be 
relegated to the scrap heap which are definitely not worth repairing. In a certain 
works, a Sub-survey Conunittee heis been appointed which inspects all scrap heaps 
once a week with the object of checking the work of the inspectors. This system 
might be extended with profitable results. 
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Work for out-stations. 

Repeiir operations in workshops are not confined to unit repairs alone. There 
is a vast amount of work received from out-stations and it is equally necessary that 
progress and scheduling systems should be applied to this, as the application of 
these systems will not only help to keep a check on the labour employed but 
tend materially to reduce the inordinate delays which are usually associated with 
supplies to out-stations. The cost of such delays is not reflected in the workshop 
accounts and it is not always realized that it is just as necessary to maintain a close 
check on repair operations for the Operating Department as it is on unit repairs. 

In this connection it is believed that job analysis will reveal that, in certain cases; 
it will pay to instal better machines and plant in various sheds to obviate the trans- 
portation of large quantities of material which can be efficiently and economically 
repaired in sheds. 


Cost of repairs to machinery wd plant. 

It will also be necessary to analyse the costs booked in workshops to the repair 
and maintenance of plant and machinery. In most workshops it will be found 
that the total is a leirge figure and, in certain cases, money may have been spent on 
repairing plant and machinery which should have been scrapped. On the other 
hand, it may be found that, owing to a cut in the allotment under this head, essential 
repairs have not been carried out, with a consequent loss in out-turn which nullifies 
the temporary saving effected. 

Reconditioning of machinery has been taken in hand in certain workshops under 
a specialist, jmd provided a proper programme is framed and estimates insisted upon, 
savings can be made. It is good practice to have qualified staff employed on the 
constant inspection of machines. 

Manufacturing operations. 

With regard to manufacturing operations, an attempt is now being made in 
most of the large workshops in India to apply job costing systems. Job costing, as 
the term implies, is the keeping of detailed costs of each operation on each job so 
that the final costs are available immediately the job is completed. Various methods 
of working this system are in force but the principles are the same ; neunely, the 
accurate booking of all labour employed on each operation; the correct allocation 
of all materials used ; and the final checking up of the total costs with the estimated 
figures which have been arrived at by careful time study. 

Job costing, as will be seen above, is job malysis, and provided all costs obtained 
are maintained on master cards it is simple for the management to check whether 
the costs are rising. 

Time olooks. 

The correct booking of labour charges has always been one of the most difficult 
propositions with which a Works Manager has to contend. Generally speaking, 
the staff cannot be relied upon to book accurate times, and, human nature being 
what it is, bad working and idle lime are frequently booked to wrong work orders. 
Time recording clocks under the charge of independent men belonging to the 
Production Department prevent malpra<^ces of this nature and will ensure tame 
accurate costs than are obtainable in any other way. The initial cost of time recor<l- 
ing clocks can be offset by a reduction in the number of time checkers at present 
employed. 
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Castings and fobgings. 

It will be found that job costing is generally applied only to items which require 
finishing. In the foundries and smithies it is customary to have work orders 
comprising a group of similar items — for instance, brake blocks, fire bars and floor 
plates might be grouped under one work order and all drop stamping under 
another. Whereas this certainly leads to simplification in accounting, it is obvious 
that true costs are not obtained, and it is recommended that work orders in manu- 
facturing shops should be analysed and split up in such a way as to comprise in 
any one group all items costing approximately the same per cwt. or per unit. 
It seems anomalous to carry out job costing in such detail at a later stage when 
it is known that the cost of the castings and forgings as supplied is not the true cost. 

The Railway Board referred to the Committee an important question of policy 
relating to the suggested central manufacture of certain standard castings. It was 
impossible to report upon this matter until costs on the principle mentioned had 
been compiled. If a decision had been come to by a comparison of the estimated 
costs of central manufacture and the costs of local manufacture based on the existing 
system of costing by groups a serious error might have been made. 

Economic bvtch orders. 

We believe that job analysis will shew that some of the manufacturing plants 
in India are to-day working below capacity and there appears to be, therefore, every 
reason for co-ordination. 

In manufacturing shops the principal difficulty in obtaining lower costs is the 
lack of regular orders, or of orders in insufficient quantities to justify the setting up 
of die blocks, rolls, etc. It is difficult to make suitable arrangements if each railway 
is treated as a separate unit, but there can be no doubt that economic batch orders 
could be ananged if the requirements of Indian Railways for such items as standard 
castings, standard drop stampings, springs, etc. were co-ordinated. We aro 
aware that the Railway Board have already taken up the question of the mass manu- 
facture of certain castings, but it is considered that there are numerous other items 
which might profitably be reviewed, not only from the point of view of cheapness 
of manufacture, but from the wider aspect of closing down plant which is working 
below capacity, and making intensive use of the existing plant at a suitable centre, 

I. Analysis of signalling equipment and train signalling methods. 

For the purpose of an analysis of signal equipment a simultaneous analysis 
of train passing and train signalling methods is necessary. In other words, economy 
can be effected not only by (a) simplifying methods of safeguarding the receipt 
and despatch of trains, into and from a station, and of movements within the station 
limits, but also by (b) simplifying methods of safeguarding the passage of trains 
between stations. 

Under (a) the lay-out of the actual signals themselves can roughly be classed 
as that applicable to receipt and despatch of trains at (i) stations on a double line, 
(u) stations on a single line, and (Hi) to movements within the limits of such stations. 

Under (b) there are various systems, such as lock and block ; the absolute block 
system with various kinds of electrically worked instruments for the provision 
of an authority to proceed ; the train following system ; the train staff and ticket 
system, etc. 
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The general object of this analysis is to determine under (a) whether the system 
of the lay-out of signals at stations is unnecessarily expensive, i. e., whether it pro- 
vides too great a margin of safety for local conditions ; whether it is complicated 
to an extent that entails the employment of unnecessary staff ; whether it handi- 
caps free movement within the station limits without providing any greater margin 
of safety etc., and under (6), whether the system in force on various sections of 
the line is the most economical, compatible with efficiency and safety. Q)-ordi- 
nating (a) and (b), i. e., whether the general system in force over a section, or sections, 
of the line is capable of revision to suit the volume of traffic, and fluctuations of 
treiffic, over the section. 

Signals for reception and despatch of trains. 

The lay-out of reception and despatch signals at stations working under similar 
conditions does not vary greatly in principle on sections where the volume of traffic 
is sufficiently heavy to justify interlocking. The main difference is naturally to 
be found in the lay-out for stations on double lines and for stations on a single line. 
The system of interlocking may vary, and often does vary, on different sections 
of the same railway, although the local conditions are similar. 

In such circumstances, the reasons for the variety of systems require examina- 
tion. One system may be unduly expensive in materials for maintenemce, or staff 
for operation, compared with another ; the cost of standardisation should be 
carefully compared with saving accruing, not only from the installation itself of 
the most economic system, but also from the standardisation of material necessary 
for general maintenance. 

Signals to control internal movement. 

The lay-out of signals necessary to control movements within the limits of a 
station must necessarily vary according to the local conditions of work to be done 
in the station. In the larger yards particularly, an analysis of the signalling arrange- 
ments may show an unnecessarily expensive system, in that free movement has been 
sacrificed to too great an extent to safety. It may show that the yeird is so interlocked 
that the simplest movement is restricted «md that an unnecessarily large staff is 
maintained to operate points and signal levers for movements that could be ade- 
quately controlled by free semaphore signals, or even by hand signals. It may 
also bring to light a multiplicity of signal cabins and lever frames in a yard, 
entdling the employment of separate shifts of staff on each, instead of the concrai- 
tration of work into larger cabins more centrally situated. 

Systems of train signalling. 

The cutting out in this manner of smedl cabins, or lever freimes, in a yard can 
be applied in a somewhat similar manner to systems in force for controlling train 
movements between stations. The justification for (say) doubling a certain section 
of the line is dependent on the capacity of the dominant block section, and is then 
applied to the section as a whole. It does not follow, however, that every station 
on that section requires the same equipment of double-line signals and signal- 
cabins. One station may require two cabins, one to control each end of the yard — 
at another, a centrally situated cabin may be sufficient to control both ends of the 
yard. An analysis of the train movements at each station, and of the line capacity 
of the section as a whole, may show that economy can be effected by reducing the 
number of cabins at certmn stations, either by establishing a central control, or by 
making one a master-cabin to the other with the employment of high-graded staff 
only in the master-cabin. 
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A further examination of train rro cements on a double-line section may elicit 
the fact that for certain lengthy periods there are no passenger trains booked to 
run, and that no goods trains are bool ed to step betwee'T certain consecutive stations. 
In such circumstances an investigation would be justified into the ne'’ess'ty for, 
or the correct interpretation o^ the General Rule on /allvva; s in ^ndir that the normal 
condition of signals is “ On ”, and the General Rule that signals must be put back 
to danger after the passage of each Ira'n. There might be justification for closing 
down cabins and leaving signals permanently lowered during such periods, 

single lines the usual system of passing trains is the absolute block system, 
with either electrically worked instruments to provide an authority to proceed in 
the shape of a token, or tablet, or telegraph instruments by the operation of which 
a written authority to proceed is prepared. Stations may be equipped with inter- 
locked signals and points, or may be non-interlocked and woiked with outer signals 
only, according to the volume of traffic to be carried. 

An examination of the traffic carried relative to the line capacity, may show, 
that equipment in the shape of electrical block instruments, or interlocking, or both, 
originally installed to provide the necessary facilities to deal with a certain volume 
of traffic, aie now no longer necessary in whole, or in part, owing to a fall in the 
traffic. 

The absolute block system itself on certain small branch lines may be un- 
necessary, and possibly a source of undue delay in cases of failure of electric 
instruments. It may be found that the installation of the train staff and ticket 
system between the terminals of a branch line, with intermediate flag stations, is 
more economical without prejudicing safety. 

On single-line sections where it may be found convenient to lengthen block 
sections by leaving signals lowered at certain consecutive stations during periods 
of slack traffic, or of one-way traffic, imesligation would be necessary into means 
of cutting out, or switching through, block instruments, and revised rules would 
be necessary to safeguard train movements adequately. 

Summary. 

Summarising the above general lines on which analysis is possible, there are 
two broad Headings under which practical results can be obtained : — 

(i). Economy in operation of existing equipment by analysis of traffic move- 
ment, so that, by switching through or cutting out signal cabins, block sections 
can be lengthened during periods of slack traffic, and line capacity reduced to corres- 
pond with traffic requirements, with a consequent reduction in the cost of operating 
facilities which provide loo high a line capacity during such periods. 

(«). A systematic and organised review of signal facilities on each section 
of line to see whether a simplified equipment, taking modern developments into 
consideration, would effect economy. 

It would be necessary, if analyses on these lines are to be conducted satisfactorily, 
for an Operating Officer and a Signal Engineer to work in co-operation. 

/. Analysis of indioidml items of signal mamtmance. 

A considerable amount of work is undertaken annually by the outdoor staff of 
the signalling department with respect to which a system may be required of check- 
ing the actual work done compared with the man hours expended. 
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The list of operations given on form No. 8 (inset) are merely for purposes 
of illustiating the method to be followed. 

Eldch signal Inspector or assistant signal inspector would prepare a list of the 
operations to be pei formed by the various gangs and individual men working under 
him on^every work undertaken over a given period, say, a month. The recording 
of the times taken would be done by the Mistris, etc., in charge of particular 
gangs. 

These statements would be handed over on completion of the works to which 
they relate to the inspector concerned, who would, after making any comments 
necessary, submit them to the Assistant Signal Engineer. 

By a comparlaon of the results obtained from similar operacions on different 
sections a correct appreciation of the adequacy of the staff employed could be 
obtained. 


K. Analyms leading to intensive use of locomotive power. 

In India, generally speaking, locomotives are allotted to crews, with the result 
that after every turn of duty the engines are laid off while the crews take their rest. 
Certain means are used In certain circumstances to minimise this loss of locomo 
tive usage, but these means are generally in the nature of temporary expedients, 
and no useful purpose would be served in discussing them in this report. Under 
existing average conditions, passenger locomotives in this country, even when on 
mail and express services, can hardly exceed 6,000 miies/month, and goods locomo- 
tives 3,000 miies/month : many run less mileages. If locomotives could be used 
intensively, w^hich means not only pooling them among the crews but running them 
on extended runs, it would immediately open up great possibilities. For example, 
passenger locomotives could run up to, say, 9 000 miles/month and goods locomo- 
tives up to, say, 4,000 miles/month : in fact, the mileage would be governed by the 
limitations of the time table rather than by the limitations of the engines. This 
would lead directly to a material reduction (in the region of 25% on certain services) 
in the number of engines required, and this in turn to an equivalent reduction in 
interest, depreciation, and other charges incidental to the ownership of engines. 
In addition, there would be other practical and financial advantages of very consi- 
derable magnitude affecting simplicity of operation, closing down of locomotive 
sheds, reduction in the cost of fuel and repair bills, obsolescence and so on. 

The financial and practical advantages of increasing materially the miles/day/ 
locomotive in use would be comparable in importance with, for instance, those 
following upon the introduction of super-heating of steam, the introduction of 
statistical control in 1924-1925, or the reform of workshops following upon the 
Raven Committee’s report. It is not surprising, therefore, that a number of 
attempts have been made to reap these advantages. Unfortunately, up-to-date in 
India, these attempts have not been crowned with any great measure of success. 

It is not intended in this report to touch upon the technical aspects of this 
question except to mention that the technical and practical difficulties to be over- 
come are foimidable. These difficulties are lessened, but not by any means 
removed, by improvements in design incorporated in the latest types of IRS 
engines : but if intensive usage is to await the purchase of large numbers of such 
engines it will obviously be impossible to advance on a large scale for many years 


*This subject is of major importance, and from this point of view, should have been included 
under that section of dus report dealing with all-India questions. It has been included here because 
the scheme is based largely upon job analysis. 
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Mins 

Hrs 

Minsi 

1 

if) Lifting pole .. . ... j 

Hrs Mins 

Hrs ' 

Vhns . 

OuAip , ^rc. 




1 

(^) Placing pole on bolts by remov- 

! 

1 





f 

ing packing ... 

; 

1 

DEiAIL&Or WOftK 




1 

1 

Qi) Tightening up nuts on founda- 

1 


1, Digging out hole for concrete foimia-- 





iion ... 

(i) Removing guys and lifting 

1 


tton — 



! 

tackle 




Ballast 





7. Fitting up signal 1-arm — 

1 

1 



Hardsell ... 





(a) Fitting hdder complete 

1 



Soft soil 





(i) Fitting arm spindle and lamp 





Debris filled formation 





bracket and pinnacle 





Black cotton soil .. 





(c) Filtimi spectacle, back blinker 




Ashes 





and stop 



1 

Hard moorum 





(d) Fitting arm 



1 

1 

Kunkcr 




(a) Fitting balance lever bracket 

1 

1 

Lime stone not blastcd/blasted .. 



1 1 

and clamps 

! 



Sandstone „ „ „ 



1 

1 

(/) Fitting and adjusting dowi 



Trap I 



1 

rod 





2, Placing of forms for foundation — 



1 

(g) F«ttmg wheel and vviie rope 



1 

(a) Placing and fitting 



1 

sling 



1 

(6) Levelling and cenliing 



1 

(h) Fitting shackle and signal wire 



1 

(c) Placing anchor bolts and pro- 

! 

1 

to balance lever 




tectingnuts 





(;) Filling lamp 





3. Preparing concrete — 





(k) Fitting roundels 





(a) Measuring ballast, sand and 





8 Painting signal— 




cement 





(a) Rubbmg down with wire brush 


, 


(J) Bunging water 





(fc) Painting pole 2 coats . 





(c) Spreading 





(c) Painting fitting'^ 2 coats 





(d) Mixing ... 





9. Cleaning up— 


1 


Making foundation , — 




(a) Coiling up ropes 





(a) Carrying concrete 





(J) Spreading soil fiom foundation 





(b) Tamping 





hole and levelling up 





(c) Finishing off found 





(c) Packing up tools 





<d) Watering 





(d) Replacing ballast icmoved for 





X Opening out ballast for gay ropes , — 


1 


fixing guys 

1 



(a) Under rails 





'/O. Carrying material and gear to 

1 



(b) To place through sleepers for 





1 site — 




lifting and guys 





IL Carrying material and gear from 





6, Erecting signal — 





Site — 





(a) Placing wood packing on found 




/Z Mi'icellaneous ineffective time — 




(6) Placing base and pole 





Travelling to station 





(c) Placing pole on found ready 





Waiting for line to be blocked ... 





for lifting 





Mealtimes... ^ 





(d) Tying guys 





Drinking water time 





(e) Running lifting tackle and 





Travelling from station 





fixing same 





Protecting operations 






Item. 


Examples op methods pob compiling times. 

Elective time to start from. 


Digging out hole for concrete foundation. 

Maldng foundation 

Preparing concrete 

Erecting signal 


Panting signal 


From the first spit pf earth dug. 

From time filling of forms commences* 

From time mhdng starts. 

From time signal is in position on ground, but the fixing of 
guide ropes and/or erection of derrick etc. to .be 
included In elective time. 

From tune actual painting starts. 



to come. Consequently, an attempt is being made on the Great Indian Peninsula 
Railway to utilise intensi-vely the BESA types of passenger locomotives of which 
very large numbers exist in this country. If this attempt proves successful, the 
principles can easily be extended to include BESA types of freight engines and IRS 
types generally. 

An attempt on the Great Indian Peninsula Railway to utilise BESA type goods 
engines intensively in the handling heavy traffic during the war period (l916-1919)^ 
ended disastrously, in common with other similar schemes on other railways on 
which the attack on the subject was based on what might be termed “traditional 
organisation”, a system of organisation which admittedly produced excellent results 
under the less exacting conditions of the previous 50 years. The current attempt 
is based on the belief that a completely revised organisation is essential. 

Only those whose life’s work it is to ‘ keep the wheels turning ’ know that the 
locomotive is in fact, a delicately constituted machine liable to an astonishing 
variety of diseases requiring skilled and unremitting attention in their diagnosis 
and treatment. The preliminaries to successful intensive usage, upon which 
everything must depend, are first to classify these diseases, and then to devise 
means of preventing or curing them. The description below refers to a system of 
‘shed control’ which has as its main object the classification of locomotive diseases. 
This system places in the hands of the executive an instrument of precision which 
enables the executive — 

(a) lo trace the incidence of repairs and sources of engine trouble ; 

(b) to follow the performance and cost history of each locomotive ; 

(c) to determine the practical and financial effect of changes of policy on 

engine maintanance, e. g. increase of time table speed or train 
loading ; 

fj) to determine the repair policy for any class of engines ; 

(e) to trace leak^e of shed labour ; 

(/) to check efficiency of shed labour; and 

(g) to follow with facility the results of experiments or changes in d^ign. 
In short, the system enables the executive officer to decide instead of guess. 

The introduction of such a scheme in a single large shed results in the 
executive being able to apply the results obtained to other sheds on the system, or 
to control these sheds with alternative and greatly simplified methods. 

The method of working the shed control system is as follows : — 

The Driver (or Inspector) responsible for reporting repairs enters them on 
Repair Gird (A). The work is distributed to the repairing staff, 
who are divided into gangs specialising on certain items, by means 
of Job Girds on which are entered the details of the repairs 
required. 

These Job Cards are returned after completion of the work and then 
show the work actually done (it is often other than that reported), 
the time taken, and the certification of the work by the supervising 
authority. 

After calculating the man-hours and costs, the entries from the Job Cards 
are posted on the opposite side of the Repair Cards, and this side 
constitute the Master Card (B). This Master Card is then punched 
to correspond with the Code. The Code provide for nearly 
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every item ol repair required in a locomotive. [An example 
showing the sequence of these operations is given, Form 9. An 
examination of these reproductions will enable the method to be 
more clearly understood than pages of description,] 

Repairs booked at outstatlons are entered on similar Job Cards. These 
are brought in by the driver with the engine and posted on the 
same Master Card as that on which he enters (on the reverse side) 
the additional repairs required at his headquarter shed. 

The completed cards are filed in cabinets and sorted and analysed as occasion 
requires. To quote examples : — 

(1) Every month the repair costs of each engine are entered on Visualiser 

Cards, Form 10. The repair costs are arrived at by calculating 
the man-hours on a flat rate for each gang. These costs exclude 
supervision and other overhead charges. The gang rates are 
revised periodically. As it is necessary to express performance in 
terms of rupees it is necessary to express labour in rupees 
and not in man-hours. 

The main object of this record is to establish trends of cost and 
performance upon which repair policy can be based ; for instance, 
to determine after what mileage various classes of engines should 
undergo intermediate or heavy classes of repair. 

(2) If at any time it is desired to trace the history of any experiment, the 

details are carded out and the facts recorded on Forms 11 & 12. 

(3) Every six months complete analyses are made of selected series of 

engines in Form 13 with a view to determining, among 
other things, the incidence of repairs and man-hours of 
labour entailed for each of the coded items of repair. 

These analyses are summarised as shewn. Form 14, and serve as 
a valuable check upon the progress made during the period 
concerned in eliminating or reducing repairs. 

Experience will teach that the closer even the smallest details are scrutinised 
the easier becomes the solution of the multifarious problems that arise in organising 
engine power suitably for intensive usage. To quote a single striking example : — 

Analysis of the drivers’ bookings on connecting rod big end bearings 
disclosed the fact that their incidence was in the region of 1 ,460 miles per 
bearing. Apart from enabling the executive to devise minor improve- 
ments which extended the mileage of the existing bearings to about 2,420 
miles per booking, it led to the application of an experimental design of 
bearing which is still running and, up to now, has run no less than 70,000 
miles without any-malntenance attention whatever. 

4 QUESTIONS OF EFFICIENCY AND ECONOMY 
AFFECTING ALE RAILWAYS. 

There are a number of questions of efficiency and economy that have been 
discussed by the Committee which affect all Indian Railways and, in their view, 
require to be dealt with not as a part of the operations of a particular railway, but 
as national matters. These are as follows ; — 

(i) Intensive use of locomotive power. 

(ii) Utilisation of spare ground and accommodation for revenue earning 

purposes. 
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FORM 10. 


VISUALISER CARD. 


Engine No. 1528. Type D/5. 





FORM IL 


INSTRUCTION SHEET. 


Locomotive Experiments. 


T j Letter 


MN _ 

Coupling and connecting rods. 


Reference No. of Experiment... 


E. A. I. G.I.P. 7 
EXP. 1 


Drawing No, 


Date of experiment 
Letter references. . 


.. No. 6-10-30. 

. . W. M. PR’s E. 289 J dated 1 -9-31 . 
C.T. S’s XYZ dated 4-9-31. 


Description “X” system of grease lubrication on coupling 

and connecting rods, and soft grease on 
motion and other pins. 

Date report should arrive in ... After 120,000 miles, or earlier if necessary. 

C. T. S.'s Office. 


Division concerned ... . . Bhusaval. 

Stock concerned Engine No. 430 D/4 type. 

The application of grease lubrication to coupling and connecting rods 
needs no longer be considered as an experimental alteration, but it is 
necessary to continue the experiment of soft grease lubrication on other 
motion. 


The object of the experiment is to determine whether, from 
maintenance and running aspects, the application of soft grease to motion 
is to be preferred to oil lubrication. 


Special notes. 

Object of Experiment. 
Form of Report. 


The report should incorporate the following 
information : — 

Cost of engine repair on a mileage basis of parts 
concerned as determined from the shed control 
^^system. 




REPORT. 

(/n Duijlicate). 


FORM 12, 


Index 


Reference No. of Experiment 


Locomotive Experiments. 

Letter MN 

Words Coupling and connecting rods. 

EAI GIP 7 


dated 6th October 1930. 


EXP 1 

Report by Divisional Transportation Superintendent, Bhusaval Division, dated 
10th October 1932. 

Description-. — “ X ” system of grease lubrication to coupling and connecting 
rods and soft grease to motion and other pins re-fitted. 

En^ne No. 430 completed its mileage (100,000) without any mteime- 
diate overhaul and was returned to Parel Shops with the original big end 
brasses and coupling rod bushes fitted in Shops at the last general repair, 
with the exception of one big end brass, which was renewed due to 
fracture on account of a sand hole, and one L. D. coupling rod bush 
which was renewed in April 1 932. 

No case of a heated big end or coupling rod bush occurred throughout 
the mileage run by this engine and the result may be considered as very 
satisfactory. 

Statements of mileages, repair costs and lubrication costs are attached. 


Date 

Mileage 

run 

No of 
days worked 

Cost o( 
labnc^tlon 

Cost of 
repairs 

Remarks 

1930. 



Rs. a. 

Rs. a. 


December 

2921 

19 

• •• 

• •• 


1931. 






lanuary 

5984 



• •• 


February 

5610 

24 




March 

5657 

25 




April 

7106 

29 




May . • 

6396 

28 




June 

1393 

11 




July 

272 

11 




August 

4068 

18 

22 9 

67 11 



September 

6540 

25 

42 15 

61 2 

I 


October 

6556 

28 

50 3 

47 0 


^ Labour only. '' 

November 

6328 

29 

39 4 

55 0 



December 

6667 

29 

38 10 

69 6 



1932. 






lanuary 

3304 

14 

23 6 

115 1 



February 

6370 

26 

31 4 

118 0 



March 

6398 

30 

48 11 

115 12 


Labour and Stores. 

April 

7295 

29 

52 4 

186 7 



May . . 

9479 

30 j 

63 15 

205 15 

J 



...} 


Cost of repairs per engine mile 
(January 1932 to IVky 1932.) 

Cost of lubrication per engine mile... 1 
(August 1931 to May 1932). J 


Rs.74y 

32,846 

Rs. 413-1 
' 63.005 


4‘3 pies. 
1’3 pies. 


Afote.— Figures of cost (labour and stores) have been taken from Shed Control System. 
They exclude overlxeed charges. 

% 0, * Cost of Stores not available. 



FORM 13. 





FORM 14. 


PRIMARY DATA. 


PASSENGER. < 

GOODS. 

Total mileage 


... 

... 11,30,536 

1,95,328 

No. of engines 



• • 

46 1 

15 

Period of time 

♦ • • • 


. . 6 months 

6 months 

No. of man-hours ... 

• 9 • « 

• • 

82,456 

18,169 


Distribution of labour expended on repairs booked on 
B£SA types of iocomotii^es. 




1 

t 

PASSENGER. 

GOODS. 

Knuckle pins 

• • 


0-68 

1-10 

Ash pan and dampers 


... 

0-69 

0-40 

Tender springs 


1 

0-92 

0-71 

Valve gearing 


i 

0-93 

0-63 

Regulator 

... 

... 

no 

0-62 

Top clacks .. 


• t « 

1-20 

170 

Lubricator . . • . 


»* ft 

1-30 

2-90 

Tender axle boxes 


...1 

1-50 

no 

Engine stay plates and wedges 

... 

• • 

1-90 

1-53 

Little ends 


• • • 

2-07 

3-50 

Cylinders, steam and exhaust pipes 


4 • • 

2-30 

5-03 

Side rods 


... 

2*40 

2-58 

Engine springs 

... 

• • • 

370 

2-80 

Bye pass valve and pressure valve 



3-90 

2-60 

Piston valves and sleeves ... 

• • • 

... 

4-20 

3-28 

Slide bars 


* • • 

4-40 

4-01 

1^1 stoics .. «. .. .. 



5*40 

5-42 

Injectors 

• « 

«i « 

5-60 

7-40 

A. V. B. cylinder pipes ejector . . 


• « 

6-80 

6-20 

Connecting rods big ends 

* 


8-02 

8-60 

Engine axle boxes 

« • « 

« *4 

8 i 0 

7-09 

Balance — all other items . . . . 

« * 

m • 

32-89 

30-80 


Total 

♦ f 

loo-oo 

100-00 
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(iii) Surplus machines and other equipment, redundant track, and the 

relation of maintenance to requirements. 

(iv) Experiments and research. 

(v) Miscellaneous items in connection with main workshops. 

(vi) Carriage and wagon hot boxes. 

(vll) Utilisation of scrap. 

(viii) Accounting as an aid to efficiency. 

These matters are dealt with seriatim in the succeeding pages : — 

(i) Intensive use of locomotive power. 

This question is of great importance, but as it is based largely upon job 
analysis it has been dealt with under para. 2 (vi) K (pages 24 to 26). The 
Committee wish, however, to emphasize its importance by including a reference to 
it here as an all-India question, and recommend that steps should be taken to 
inaugurate similar investigations on all railways. 

(ii) Utilisation of spare ground and accommodation for 
revenue earning purposes. 

The Coiiunlttee are aware that for reasons o^^ law or policy, the railways of 
India are not empowered to embark on certain schemes which it is considered 
might conflict vdith private enterprise. Nevertheless, it is their duty to draw atten- 
tion to a direction in which additional revenue could be obtained, i. e. by the 
utilisation of spare land. It will illustrate their point better if certain instances of 
what they have in mind are given. — 

A railway may have spare land alongside a station. If there is no 
reasonable likelihood of it being required for railway development pur- 
poses, attempts should be made to sell or let it. 

A railway may have spare land alongside the railway in a big city. 
Here again, attempts should be made to sell it, or let it, either as a parking 
space for cars, or for any other purpose, including building. 

There may be spare land in the form of embankments in or near 
towns, a roadway being parallel to or near it ; the question should be 
examined to see if there is a possibility of erecting shops, flats or other 
buildings on it. 

There may be road bridges over a railway in a town. Revenue might 
be obtained by building light bridge structures, on one or both sides of 
the road bridges, on which shops or houses could be erected. 

There may be spare sheds which could be let out as warehouse 
accommodation. A spare waiting, or other room, might be let for 
commercial purposes. 

An analysis of the use of retiring rooms at stations might shew that 
the accommodation could be reduced. This might enable a railway office 
rented in the town to be transferred to the station. 

On the London Midland and Scottish Railway an organised drive has been 
made on this question with good results even in present circumstances of 
depressed trade and lowered standards of expenditure. Every piece of vacant 
ground has been, or is being, scheduled. Departments are consulted as to the 
likelihood of each plot being required in the future for rsdlway purposes, and it 
not, steps are taken, either directly by the Company, or in conjunction with Estate 
Agents, to sell it, let it, build on it, or allow other parties to do so. 
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The Committee consider that there are considerable possibilities in the idea 
so far as India is concerned, particularly in cities and large tovms. 

If it is agreed that the matter should be explored, the arrangements to be 
made to schedule the spare ground will differ on divisionally and departmentally 
organised railways. On railways which are organised by area, the onus can lie 
upon the Divis onal Superintendents to list the items of spare land on an agreed 
pro forma ; but on railways departmentally organised, where two or more depart- 
ments may be interested in a particular plot, the question might have to be dealt 
with rather differently — perhaps by entrusting a particular officer with the work. 

With regard to schemes for new stations or rebuilding existing stations, care- 
ful examination should be made of the possibilities of providing shops, etc., in 
such situations that passengers entering or leaving have to pass them. A scheme 
for a new or remodelled station rarely shews a return on the outlay purely through 
increased economy in operation. A new or remodelled station on an existing site 
does not in itself produce increased revenue. Nevertheless, in the interests of 
progress and increased facilities for passenger traffic, it is often desirable to 
embark on schemes of this kind, and in order to obtain some return on the 
expenditure, it is necessary to obtain revenue from extraneous sources. An 
example from the United States will illustrate the point. The Boston and Maine 
Railway Company’s terminal station at Boston (a city nearly the size of Bombay) 
reqmred remodelling. They built a hotel building at one corner which was let to 
a hotel operating company. At the other comer they built an office which was 
used, partly to concentrate their clerical resources with economy, and partly to let 
out to different firms. A warehouse was erected along one side of the station ; 
and over the roof of the platforms a concrete and steel stadium of simple and 
unpretentious design seating about 18,000 people was constructed. This is let out 
for circuses, ice hockey matches, bmd contests, religious, political and other meet- 
ings, etc. thus increasing passenger traffic. The passages through which passengers 
arrive and leave were lined with small shops. The whole scheme has earned 
a satisfactory dividend. 

It is recommended that the Railway Board should undertake to review the 
existing policy, and thereafter address the Agents. 

(iii) Surplus machines and other equipment, redundant track, etc., 
and the rdation of maintenance to requirements. 

The Committee have been impressed with the possibilities of economy by an 
organised scheduling of surplus equipment, track, and accommodation, not only 
from the point of view of saving manufacture and purchase of new material or 
plant but economy in maintenance. 

Sections of track were noticed by the Committee which had obviously not 
been used for a considerable time. One of diese, for example, included a turn out, 
the points of which were being periodically oiled. It is important to schedule every 
item of unused or seldom used track so that maintenance can be avoided or minimised 
and so that it can be taken up when required for use elsewhere, or for sale if the 
price of scrap is favourable. Owing to decreases or alterations in the flow of 
traffic, sidings at wasraide stations, principal stations, or marshalling yards may 
become surplus. Some sidings which are used only occasionally might be rendered 
redundant by a slight rearrangement of working. 
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Lists should be compiled on co-ordinated lines of all spare machines, so that 
savings may be made by replacing an obsolete or uneconomical machine in, say, 
a transportation workshop by a modem machine spare in the main workshops. 

Similarly, with furniture or office equipment ; manufacture, purchase or 
hire may he avoided by strict regulations as to the declaration of spare tables, chairs, 
hook cases, typewriters, telephones, etc. 

A co-ordinated investigation might result in certain accommodation at stations, 
e. g., offices or waiting rooms, being listed as not required. These should be 
listed, even where such accommodation forms pare of a station building, in order to 
save maintenance, lighting, and cleaning. 

The periodicity of painting often depends, not on the preservation of wood- 
work, but on considerations of policy such as amenities for passengers. It there- 
fore follows that some rooms in a station require less frequent redecoration than 
others. 

These may appear to be small points — individually the savings may be small 
and not readily assessable — ^but in the aggregate the economy may amount to 
a considerable sum. 

At the end of this paragraph a copy of a memorandum dealing with the 
question is given. The closest co-ordination between the maintaining and using 
branches of the organisation is required to give effect to the ideas set out therein. 
We recommend that the Railway Board should address the Agents of the railways 
on this subject. 

Memorandum. 14th December 1932. 

L. M. S. R. 

Review of maintenance expenditure on works equipment 
or other capital assets. 

Until March 1932, the responsibility for reporting that any of the 
Company’s assets were redundant and did not require further mainteneuice 
rested with the Maintaining Department; since then the responsibility has 
been placed on the Using Department with a view to diminishing the risk 
that assets are being maintained which ate no longer required for the 
Company’s business. 

It has now been decided that in order to secure further economies 
in this direction as quickly as possible a small Committee, consisting of 
the District Engineer, the District Passenger and/or Goods Manager, and 
the District Controller will review the situation in each district. It is 
proposed that these Committees, in the first instance, should not make a 
very detailed examination which might last a considerable time, but that 
they should make a quick survey with a view to obtaining the more obvious 
economies at once. They will consider the facilities available in passenger 
stations, marshalling yards, branch lines, sidings and goods depots. 

The Committees will take into consideration 

1 the present use made of the track and acconunodation ; 

and 

2 the probable future traffic and commercial requirements in 

respect of these items, bearing in mind the possibility of 
rearrangement of working facilities. 



30 


The Committee will then recommend, either : — 

(1) that the present standard of metintenance can be reduced ; 

(2) that maintenance should cease ; 

(3) that the asset should be dismantled or removed ; 

(4) that the present standard of maintenance is necessary or might, 

in some instances, need to be improved. 

In some cases, no doubt, the maintenance economies would not 
entail entire removal, e.g. sidings not needed at present could be dis- 
connected at the points, thus avoiding the employment of labour to pick 
up materials for which there might be little demand at the moment, 
whereas the siding could be readily brought into use after a temporary 
period of disuse if the traffic requirements again demand it. 

Recommendations made in common agreement by the Committee 
will be reported to the Chief Commercial Manager and/or to the Chief 
Operating Manager, and to the Chief Engineer through the Divisional 
Engineers. 

(1) Recommendations to reduce the standard of maintenance to be 

put into force immediately, subject to the approval of the 
Chief Officers concerned, including the Chief Engineer. 

(2) Recommendations that maintenance should cease on an asset 

will be dealt with as (1). 

(3) & (4) Recommendations that assets should be dismantled or removed, 
or improved as regards their standard of maintenance, will be 
submitted to the Chief Commercial Manager, and/or Chief 
Operating Manager, who will advise the Vice-President, and, 
if approved, the Chief Engineer will be requested to give 
immediate effect to the recommendation. 

Any necessary authority under the New Works Regulations in respect 
of recommendations 1 , 2, 3 & 4, to be obtained through the usual channels. 

The District Engineers will take the initiative in calling together the 
Conunittees and where the Engineering eind Traffic Districts do not 
coincide, the District Engineer will deal separately with the Commercial 
and Operating Officers in the different districts which overlap his own. 

(iv) Experiments and Research. 

The Committee understand that, since 1929-30, financial stringency has been 
permitted to interfere with the progress of technical experiments. They hold the 
opinion that times such as these should be regarded as a valuable opportunity to 
glemce around and review the possibilities of the future. 

The obvious policy of any conunercial concern should be to reconstruct and 
experiment In lean years so that the richest harvest may be garnered during 
prosperous years. A wise directorate should earmark reserves for such purposes ; 
and a niimber of shining examples of such wisdom exist in the commercial world 
to-day. Reconstruction during prosperous years often leads to extravagance owing 
to the over-optimism which such periods tend to produce. Apart from any other 
consideration, it is a well recognised axiom in railway and other industrial circles 
that “ if you slop progressing you start sliding back The wide-spread and evil 
psycological effects of a stagnant policy upon the staff are obvious ; and conversely, 
ihe energy and enthusiasm engendered among the staff by a strongly directed 
policy are equally noticeable. 
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The Committee confine themselves to a few suggestions only ^there are 
scores of possibilities — ^along which technical investigations should proceed. 

Motor manufacturers give nev/ designs exhaustive bench and road tests 
before committing themselves to a new design — ^their very existence depends 
upon it. The thorough testing of a new design of locomotive is a comparatively 
long process, it may be possible to detect and eliminate weaknesses in certain 
details after running, say, !)0,000 miles ; but there are other portions of the design, 
in the boiler, frames and so on, which may lequire a much gi eater mileage to bring 
weaknesses to notice. It is obvious that a new design is not a matter lightly to be 
embarked upon at short notice. 

Unless steps are taken to experiment upon these lines railways will be faced 
with two alternatives : — 

(a) the purchase of numbeis of engines incorporating features which are 
out of date, 

(5) the purchase of numbers of engines incorporating up-to-date features 
which have not been tried out fairly exhaustively in practice. 

Both alternatives are costly ; much more costly them the purchase annually of 
a limited amount of experimental equipment. It may be that additional locomotives 
or equipment may not be necessary at the time, but a long view should be taken, 
and it is suggested that the Railway Board should reserve funds for the purpose and 
administer these funds in consultation with the various Agents of State and Com- 
pany Railways. The Committee wish to emphasize that their intentions are not 
confined to experiments with rolling stock ; they suggest that a similar progressive 
attitude should be adopted towards many other phases of railway activities. 

It is necessary to soimd a note of warning. No experiment of any magnitude 
should be undertaJeen till it can be shown that its progress can be watched in 
a scientific and properly organised fashion and results can be expected in a measur- 
able time ; and no experiment should be allowed to drop till it has been pushed to 
a conclusion. 

There are many other problems, such as the use of new materials (e. nitrided 
and other wear-resisting steels), corrosion and its prevention, investigations such as 
were published in 1928 by the Bridge Stress Committee in England, the wind 
resistance of trains, wear of tyres and rails, lubrication phenomena, and so on, in 
which Indian Railways are vitally interested. It is difficult, if not impossible, to 
conduct investigations of this nature in India owing to a dearth of specialists and 
lack of facilities generally. But the German Railways have their own well equipped 
organisation for research ; and the London Midland and Scottish Railway has 
developed a technique of research in which they have access to the best brains in the 
country. The Committee recommend that every endeavour should be made to 
associate Indian Railways (through the Railway Board) as active partners with 
either or both of these organisations. 

Dealing with mother phase of the subject of experiments and research, it may be 
pointed out that the Indian Railways are in a unique position in that competition 
between them is not of such a nature that any purpose would be served in with- 
holding technical information from each other, or, in selected cases, even from com- 
merdal concerns. There is, therefore, everything to be said for giving the widest 
possible publicity among railway officials to the results of experiments. Such 
a course would not only stimulate enterprise, but would serve to eliminate much 
duplication of independent work. But whereas there is a willingness to spend 
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comparatively large sums upon educational schemes of various kinds, there 
appears to be some hesitation in spending money in the publication of technical 
literature ; a device of high educative value. To quote a few examples : 

(1) The Indian Railway Conference Association decided “ in the interests 

of economy ” in 1931 to withhold temporarily the comparatively 
small prize given in their annual Essay Competition. (This 
matter has since happily been reconsidered.) 

(2) The Annual Administration Report on Indian Reiilways, Volume II, 

published by the Railway Board is a document abounding in 
information of great interest to railway ofGcials. It should be 
found on almost every railway officer’s table. 

(3) Reports such as that by Sir Arthur Dickinson, Technical Papers 

published by the Railway Board, Reports hy Advisory Sections 
of the Indian Railway Conference Association and similar publica- 
tions are hard to come by as far as the less senior officers are 
concerned. Yet these officers will some day have to control 
Indian Railways. 

(4) In 1931, one of the most elaborately equipped d 3 mamometer cars 

in the world was delivered for use on Indian Railways. This 
machine has already enabled technical data of great value to be 
produced. Presumably because these reports contain charts, 
illustrations and tabulations that are relatively expensive to print, 
limited editions have been extemporised by typescript, ferro 
printing and photo-stat processes, so that, even in 1933, none of 
these reports has become available for officers other than those 
at headquarters. 

The Committee recommend that — 

(a) every facility should be given to officers to obtain documents of this 
kind free of charge. 

(i) the Railway Board should undertake the collection of miscellaneous 
data that is not readily available in published Reports, for 
publication in the Quarterly Technical Bulletin. 

(c) accepted articles contributed to the Quarterly Technical Bulletin 

should be paid for at generous commercial rates. The possibility 
of securing advertisements should be explored. 

(d) technical literature, proceedings published by technical bodies and 

other documents should be listed, reviewed or summarised in 
the Bulletin for ready reference by readers, and information 
should be given, when necessary, on how best these papers can 
be obtained. The Bulletin should be recast in foolscap size, 
and each subject or contribution should be sectionalised and 
punched, so that not only could those interested take out sections 
for binding in loose leaf binders, but it would be possible for the 
Editor to supply sections instead of the complete Bulletin. It is 
recommended that the system should be modelled upon the 
sectionalised Proceedings of the American Society of Mechanical 
Engineers. 

(e) the Quarterly Technical Bulletin, or sections of this Bulletin, should 

be circulated free of charge to officers requiring them. Officers 
should be encouraged to circulate their copies among selected 
senior subordinate officers and to discuss with them the various 
problems or the day. 
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(/) with regard to first portion of this section of the report (which deals 

with policy), the Railway Board should let it be generally known 

(0 that they regard organised and continuous research and 
investigation as of major importance ; 

(it) that they must be informed of the problems which are 
being, or require to be tackled ,* 

(m) that they will co-ordinate the procedure to be adopted ; 
and 

(tv) that they will render financial assistance whenever 
possible. 

(v) Miscellaneous items in connection with main workshops. 

ALTBRATIONb. 

A considerable sum of money is expended each year on alterations to engines 
and rolling stock. These come under two headings — 

(а) standardisation 

(б) improvements in design. 

The advantages to be gained from these alterations are so great that the Com- 
mittee do not suggest any modification in the present procedure, but they recommend 
that all administrations should be reminded of the necessity of satisfying themselves 
in regard to the stock position before the alterations are effected, so that as little 
serviceable material as possible is scrapped. It might be found that, as a result, it 
would pay to defer alterations of certain items until existing stocks of parts are 
exhausted. 


Condemning sizes. 

A lack of co-ordination exists between railways in the matter of condemning 
sizes for engine and rolling stock parts. With a few notable exceptions such as 
tyres, journals, etc., there is no standard practice in regard to condemning sizes, with 
the result that certain railways are condemning particular items earlier than other 
railways. 

It is suggested that a questionnaire to all railways calling for — 

(a) information on the practices obtaining in their workshops, and 

(&) recommendations for the introduction of condemning sizes in respect 
of items for which none are laid down at present 
would result in useful data being obtained. The Railway Board might then issue 
standard instructions embodsdng the most economical practices. 

Jigs, tools and fixtubes. 

A large amount of original design work has been done by the varioiK Production 
Engineers on Indian Railways in connection with jigs, tools and fixtures. 

While in no way suggesting that the initiative of Production Engineers should be 
curtailed, the Committee feel that quarterly meetings of Production Engineers 
should be arranged. At these meetings a co-ordinated policy should be framed 
for the following three months to ensure that there is no overlapping. The Com- 
mittee see no reason why one Production Engineer should not undertake to design 
ail the jigs required for, say, standard axle boxes, while another does similar work in 
connection with eccentric straps, and so <m. 
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These meetings would have the added advantage of providing a means of 
discussing the latest workshop practices in connection with' lay-outs, speeds, feeds, 
etc., and any other methods whereby economies could be effected. 

The Committee recommend that detailed instructions on these lines should be 
issued by the Railway Board after consultation with the Agents. 

(vi) Carriage and Wagon hot boxes. 

The statement below shews that carriage and wagon hot axles are a source of 
serious operating and commercial inconvenience in that every wagon detected with a 
hot box requires to be taken out of traffic for changing the defective axle or bearing. 


Table A. 

All class I Railways. 


Year. 

Broad gauge 


Metre gauge 

Narrow gauge. 


All gauges. 


lOirnage 

Wagon 

Total 

Carnage 

Wagon 

Total. 

Carnage 

Wagon 

Total. 

Carriage 

Wagon. 

Total. 

1927-28 

912 

26,784 

27,696 

456 


n 

24 

108 

132 

1,392 

30,936 

32,328 

1928-29 



33,264 


5,364 

HR 

24 

84 

108 

2,064 

37,512 

39,576 

1929-30 

1,128 

36,828 

37,956 

960 

5,748 


12 

96 

108 

2,100 

42,672 

44,772 

1930-31 

996 


36,636 

1,116 

7,476 

8,592 

24 

96 

120 

2,136 

43,212 

45,348 


Note ! — Later figures are not available. There is nothing to indicate that the position has 
improved up-to-date. The figures have been taken from the Railway Board Adminis- 
tration Repoits. 


The cost of attending to a hot bearing will necessarily vary with the amount of 
work to be done. In some cases it may be necessary to renew the axle and the bear- 
ing, in others the bearing will merely need remetalling. This refers to the 
direct cost involved ; but there are many indirect charges which have to be 
added, such as delay to IrafiGic, withdrawal of wagons from traffic, extra shunting 
engine hours, transhipment of loaded wagons, freight on wheels and £udes and so on. 
A broken axle (due to overheating) on the Great Indian Peninsula Railway this year 
resulted in an accident estimated to cost Rs. 29,000 ; and this is by no means an 
isolated example. Taking into account the direct and indirect changes involved 
in dealing with a hot bearing it has been computed that the average cost for all 
gauges may be safely taken as not less than Rs. 1 0. 

Translating the statement above into terms of money, hot boxes have been the 
source of the following annual expense : — 

Table B. 


Year. 

Rs. 

1927-28 ... 

... 3,23,280 

1928-29 ... 

... 3,95,760 

1929-30 ... 

... 4,47,720 

1930-31 ... 

... 4,53,480 


Estimated at Rs. 10 per hot box. 

It will be well, before attempting to decide a line of attack on this subject, to 
outline the history of events, and for the sake of simplicity and brevity, to confine 
attention to broad gauge railways* goods stock. Little, if any, technical advance 
has been made for many years in the design of axle bearings used on Indian Railways. 
Hot boxes have been so long in evidence in every day railway operation that the 
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tendency is, naturally enough, to regard them as inevitable concomitants of opera- 
tion. The pooling of wagon stock, introduced in 1919, removed the problem from 
the direct control of individual railways and made it an all-India question. Up 
till 1 924, the various railways manufactured bearing white metals according to their 
own specifications, but subsequently, a standard alloy was prescribed for use on 
Indian State Railways. It was decided in 1931, that the period between the over- 
hauls of wagons in Mecliamcal Workshops should be extended from two to three 
years. The Indian Railway Conference Association arranged during 1930 for an 
all- India experiment in the lubrication of axle boxes ; but the results of this experi- 
ment were inconclusive. Large numbers of additional and independent experi- 
ments in lubrication have been undertaken by various railways : and recently, it 
was decided to accept kapas (unginned cotton) as a substitute for the considerably 
more expensive cotton waste used hitherto. 

But to-da 3 '-, trouble from hot boxes is no whit the less, as the table below 
shews, and it may increase still further as a result of the extension of the period 
between overhauls : — 

Table C. 


rr , 1 0,000.000 coarhins; \ ehicie ^ m 

Hot Boxes per — rnil^s. 


f 

1 

Bioad Gauge 

-1 

Metre Gauge | 

Narrow Gauge | 

All Gauges 

Year \ 

1 

Coaching 

1 Goods 1 

Coaching 

Goods 

Coaching 

Goods. 

1 Coaching 

Goods. 

1927-28 ...| 

8-00 ' 

1 

12*6 1 

7-92 

4-90 

6-58 

3-10 

7-95 

10*4 

1928-29 ...» 

1 

10-2 

14-9 

14-4 

6-47 

6-27 

2*20 

11'5 

12*4 

1929-30 ...| 

1 

9-41 

17-7 i 

1 

15-4 

7*03 

2-87 

2-50 

11*3 

14-5 

1930-31 ...1 

1 

8-53 

17*9 

1 

18-1 

9-63 

5*66 

2-54 

1 

15-4 


^Vehicle 


*Wagon been reckoned in terms of 4-wheelers. 

The above figures have been calculated from fundamental data given in the Railway Board 
Administration Reports. 


Another disturbing feature is that, as will be seen from Tables A and D, 
the number of Broad Gauge and Metre Gauge hot boxes has risen in spite of 
a reduction in vehicle miles. 

Table D. 


* millions). 



1 I 

j Broad gauge : 

Metre Gauge. ^ 

Nanow Gauge 

f All Gauges. 

Year. 

Vehicle 

Wagon. 

Vehicle. 

Wagon 

VeHde. 

Wagon, 

\ 

[ Vehide. 

Wagon. 

1927-28 ... 



576 

825 

36 

35 

1,752 

2,980 

1928-29 ... 

1,175 1 

2,154 

582 

1 ^0 

38 

38 

1,795 

3,022 

1920-30 ..J 



622 

817 

42 

38 

1,863 

2,934 

1930-31 ... 

1,167 

1,988 

616 

776 

42 

1 

38 

i 

1 

1,825 

2,802 


miles Me in terms of 4<whe!dhrs. 
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The only specific information to which the Committee has had direct access 
is that furnished by the G- I. P. Railway ; and they, therefore, limit their remarks 
in detail to the action taken by that railway. 

The first step was to classify hot boxes under a variety of headings, such as : — 

(i) Home or Foreign Stock ; 

(a) Up or Down traffic ; 

(tit) Loaded or Empty; 

(iv) Division, Railway or Workshop responsibility ; 

(a) Period elapsed since last repacking date ; 

(vi) Cause of the trouble ; 

and so on. One of the many points brought to light by the analysis of these details 
was the fact that large numbers of bearings failed through defects in technique quite 
apart from lubrication. 

For example, it was shewn that 

(а) bearings will almost certainly feul prematurely unless the white metal 

is thoroughly well ‘ tinned ’ on to the shells : 

(б) the accurate fitting and equalising of end play has a direct influence 

upon the rate of wear, and (almost as certainly) upon the incidence 
of ‘ waste grabs ’ ; and 

(c) it is extremely doubtful whether the existing standard carriage eind 
wagon white metal alloy can be relied upon for the three years 
and three months service it is expected to give. 

The Committee recommend that, in view of the economies in operation 
that would follow upon success in reducing the incidence of hot boxes, a co-ordi- 
nated attack on this subject should be organised through the Indian Railway 
Conference Association after collecting from railways all the information and ideas 
on the subject that are available up-to-date. 

(vii) Utilisation of scrap. 

The Committee feel that large economies can be efiected if proper enquiries 
are made and action co-ordinated to ensure the fullest possible utilisation of scrap. 

Scrap found on scrap heaps and in stores depots usually comes under the follow- 
ing headings : — 

(a) Scrap which is useless for railway purposes and cannot be worked 
up by railways themselves ; 

(i) Scrap which can be worked up by railways ; 

(c) Scrap which is at present being used by certain workshops, but not 

to the fullest extent ; 

(d) Redaimable materials ; 

(e) Obsolete fittings. 

In category (a) will be found such materials as condemned engine frames, 
condemned boilers from which the copper fire boxes and tubes have been removed, 
scrap steel castings, mixed borings, perished rubber fittings, etc. ; and regarding 
fhese, the Gjmmittee pass no comments. 



NOTE A. 


Results of tests carried out on rolled second-hand Carriage and Wagon axles, and rolled 
scrap engine and tender axles. 


Price list 

No, 1 

Koiling I 

Mill 1 
Identifica- 
tion 1 
number 

1 


nalysis. 



Mechanical Tests. 

Bend Tests. 

Scleroscope 

Hardness 

Nos, 

C ( 
% 

si 

% 

S P 1 
% % 

MN 

% 

Max»tnum lEIongation | Reduction 
Stress 1 % j of Area. 

(Tons) 

Fracture. 

1 

Second-hand 

C. d W, Axles 
r X 4". 

Eb. 1 1 

52x 

•37 

< 

> 

1 

1 

1 

i 

1 

i 

} 

■16l' 

•023, ^036 

•78 

1 

1 

35-34 

1 

28 

57-6 ' 

1 

Fibrous cup good! 

180" 

19/26 


53x 

•29 



•75 

31-52 

28 

57 6 1 

Fibrous 

Satisfactory. 

20/30 

« • • • 

54x 

•321 


... 1 ... 

•72 

32-54 

27 

56-0 

tt ... 

tt *«• 

23/26 

i, •*« 

55x 

•42 



•67 

35-94 

26-3 

54-2 

Fibrous V. g. cup 


28/30 

»« ••• «•« 

56x 

•28 

•114 -020 -032 

•75 

32-54 

29 

59-2 

Fibious 


22/33 

1 

57x 

•35 

... 



1-00 

35-74 

27 

56 0 

Fibrous V. g. cup. 

»f ••• 

21/25 

ft ••• ••• 

58x 

■27 


... ' ... 

•78 

32-54 

27-5 

59-2 

Fibrous 

ft ... 

23/34 


59x 

•22 


••• ... 

1-25 

34-34 

26-5 

60-8 

t* 

ff *■« 

25/28 

>t ••• 

60x 

•37 

... I 

... 1 ... 

•80 

39-% 

200 

54-2 

t* ••• 

tt ••• 

30/25 

♦» ••• ••• 

1 6lx 

•32 

•142 -019 -027 

•60 

32-54 

18-8 

59-2 

tt ... 

tt ••• 

27/34 

Scrap Engine Axles, 
Gb, 4^155 

1 

No. 1 

•30 

... 

1 

1 

•51 

, 36-16 1 

21-2 

49-6 

Fibrous 

tt ••• 

24/25 

ft «« 

No. 2 

•33 


... 1 ... 

•65 

' 33-54 

29 

57-6 

Fibrous cup g. ... 

tt ••• 


Saap Tender Axles} 

Gb. 4-155 ...1 No. 1 

•38 


' 

... ! ... 

•52 

32-74 

28-5 

60-8 

Fibrous cup g. , . 

ft ... 

25/29 


'No. 2 

•35 


... 1 ... 

•82 

35-34 

26-5 

56-0 

Laminated. 


... 


NOTEB. 


Statement showing average annual consumption of certain items of permanent way, for 
scattered renewals. 


Permanent way items. 

Quanti>y. 

LR S. 
speafica- 
tion. 

No. 

Mechanical Tests. 

Bend 

Tests. 

Analysis. 

Numbers. 

Ton- 

nage. 

Tensile 
strength 
per sq. m. 
(m tons). 

ilonga- 

tion 

% 

Carbon. 

% 

S3'ioon. 

% 

Sulpbur. 

% 

Phospho- 

rus. 

% 

Man- 

ganese. 

% 

Fisb Plates 

9,630 

86 

Tl-31 

36-42 

20 

120° 

-30-42 

0-15 

•06 

•06 

•8 

Tie bars 

12,800 

143 

T8-30 

Min, 20 

15 

180° 


... 

Max *08 

Max *08 

... 

Gibs ... 

54,000 

6 

T8-30 

Min. 20 

15 

180° 

... 

• «« 

Max'08 

Max -08 


Cotters 

66,400 

15 

T8-30 

Min. 20 

15 

180° 

-12-20 

Max. *20 

Max* 05 

Max-05 

-4-8 

Keys steel for F.F, rails . . 

22,750 

18 

T8-30 

28-33 

20 

180° 

... 

.*« 

Max*06 

Max *06 

... 

Keys steel for B.H. rails . . . 

2,69,000 

272 

T8-30 

28-33 

20 

180° 

... 

... 

Max '06 

Max-06 


Kidney pieces 

104 

0-06 

T8-30 

28-33 

20 

180° 

S 


Max'06 

Max*06 


Fishbolts 

45,000 

40 

T3-30 

35^ 

20 

180° 

• ft* 


Max*06 

Max*06 


Crossing & Check bolts . . 

13,500 

18 

T3-30 

35^ 

20 

180° 



Max*06 

Max *06 

... 

Gbfur bolts (or Fang 












bolts^ i 

1,19,000 

173 

Ml-30 

28-33 

20 

180° 


««« 

Max*06 

Max*06 


Stud bolts 

700 

0- 8 

... 

28-33 

20 

180° 

* »« 

• 

Max '06 

Max ’*06 


Spikes Dog 

29,500 

11- 5 

T2-30 

25-30 

25 

180° 

#•* 

... 

Max'06 

Max*06 


Spikes Round 

1,02,500 

57 

T+-30 

25-30 

25 

180° 

• •• 

« 

Max*06 

Max* 06 


Total 


840 
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With regard to (J)), there is at present no uniformity, even between State Rail- 
ways, in the matter of working up scrap. For instance, on the East Indian Railway, 
laminated engine springs (with the exception of the top plates and buckles) are 
manufactured from scrap tyres at a cost which is approximately half the price of 
purchased springs. The tyres are rolled into spring plate in the Rolling Mill, 
which is in a position to undertake additional woik for other railways. If more 
condemned tyres were used for ibis purpose, considerable savings would be 
effected. Condemned straight axles are used by certain railways in the manufac- 
ture of drop steunpings, and we understand that the results obtained are satisfac- 
tory; but, in spite of this, large quantities of scrap axles are auctioned yearly. Inset — 
note (A) — is a statement showing the results of tests earned out on rolled sections 
made from scrap axles. It will be seen that these rolled sections comply with the 
specifications for class III steel. Inset — note (B) — is a statement giving the annual 
requirements of the G. I. P. Railway foi certain permanent way fittings, with the 
relevant specifications. As these specifications correspond closely to the results 
shown in note (A), the Committee consider that an attempt should be made to manu- 
facture permanent way materials of the classes specified from scrap axles, as the 
price of such fittings has been estimated to be approximately half the present rates. 

The Committee understmd that the Jamalpur Rolling Mill is in a position 
to give the required assistance, and they suggest that trial orders be placed to enable 
the fittings to be thoroughly tested to see whether the specifications can be 
met. 


Category (c) refers principally to cast iron scrap and non-ferrous scrap. Recent 
investigations on one railway have resulted in stronger and cheaper castings 
being manufactured by using a larger proportion of cast iron scrap combined with 
a proportion of mild steel scrap; notable examples being cast iron sleeper plates 
and cast iron piston heads. It is probable that other railways have made experi- 
ments on similar lines with success, and the Committee feel that the results of these 
experiments should be communicated to the Railway Board for circulation and 
adoption by other railways. When it is borne in mind that some of these experi- 
ments have resulted in less than half the quantity of pig iron being used, it will be 
realised what large savings can be effected, as the price of pig iron is approximately 
Rs. 57 per ton, as compared with Rs. 20 per ton for cast iron scrap. Investigations 
on non-ferrous castings have also resulted in considerable economies. The specifi- 
cations laid down for non-ferrous castings merely indicate the final analysis, and 
successful results depend upon the use of suitable pot mixtures. It is here that 
economies can be effected by proper research, as any increase in the scrap content 
will immediately result in much cheaper castings owing to the wide difference 
between the cost of virgin metals and the corresponding scrap rates. 

With regard to (cO, reference is made at a later stage to the measures proposed 
for preventing serviceable material from reaching the scrap heap, but nevertheless 
it is considered that each Stores Department Depot should have a Reclaiming 
Section under the charge of a competent mechanic, who would be responsible for 
examining all scrap returned and removing any materials or parts which can be 
used or profitably repaired in the workshops. For example, complete butfers are 
often found on the scrap heap, although only the spindle is broken or the casing 
cracked, and similarly, screw couplings are often scrapped for a broken shackle, 
or springs for a broken top plate. There are various items which can be repaired 
by electric welding and others which can be turned down and tised for smaller sizes, 
e. g., piston rods. 

With regard to (e), the Committee are of opinion that certain alterations have 
been effected from time to time without due regard to the amount of new and ser- 
viceable fittings that would be rendered obsolete pn consequence. It is recom- 
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mendedi tliat orders be issued that no alteration (unless connected with public 
safety) should be eflected until all existing stocks of fittings have been issued, 
unless, of course, it can be proved that a saving will result from scrapping such 
fittings immediately in favour of the new design. This point is referred to on 
page 33 section 3 (u). 

There is no doubt that the Survey Committees which have been appointed 
on the various State Railways have been able to effect considerable economies, 
but at the same time it is considered that what is required is an organisation to 
prevent serviceable materials being returned as scrap. A point which impressed 
the Committee, was the amount of serviceable material which had found 
its way to the scrap heaps, although similar material was noticed in stock in 
Stores Depots. 

In our opinion, the Main Survey Committees, while performing a very useful 
function, act too late in the day to prevent returning officers from recouping supplies 
against serviceable materials returned, and the Committee, therefore, recommend 
that Sub-survey Committees should be appointed at workshops, sheds, and other 
main returning centres. For wodtshops, it is suggested a Committee composed 
of two foremen with the Production Engineer as President should be set up and 
vther departments should model their arrangements on this. These Sub-Survey 
Committees should be made responsible for inspecting all scrap which it i.® proposed 
to return to Stores and certif 3 nng it as unserviceable in the same manner as the 
Main Survey Committees would have to do at a later stage. If this suggestion is 
adopted, the Main Survey Committees will then function more as inspectors of the 
work of these Sub-suivey Committees and by bringing to notice any neglect in this 
matter should ensure good results. 

To sum up the Committee recommend that — 

(1) in order to see whether scrap tyres and axles can be utilised more 

extensively, trial orders should be placed for springs and for 
suitable sections to be used in the manufacture of permanent 
way fittings; 

(2) the results of expeiiments having for their object the greater utilisa- 

tion of cast iron and non-ferrous scrap should he circulated to 
all railways through the Railway Board; 

(3) Reclaiming Sections should be established at Stores Department 

Depots; 

(4) alterations, before being effected, should take into account the 

material which will be rendered obsolete; and 

(5) Sub-survey Committees should be appointed at main returning 

centres. 

(viii) Accounting as an aid to effidiency. 

The Committee consider that the close attention paid in recent years to the 
statutory functions of the Accoimting Department and the numerous investigations 
which have been made into the system of railway accounting in India have 
emphasized these functions to the detriment of the equally important executive 
functions of that department. 

The unanimous opinion expressed by the higher railway officials and the execu- 
tive officers with whom the Committee have had opportunities of disrngging this 
question was that the present accounting system fiuled to meet departmental 
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executive requirements. Throughout their investigations, the Committee were 
impressed by the room for improvement in co-operation between the executive and 
the accounting departments. The Director of Railway Audit expressed a similar 
view in his report on the Appropriation Accounts for 1930-31. 

The Committee are particularly concerned with the functions of the Accounts 
Department in so far as they affect the administrative and executive officer. This 
point will be elaborated at a later stage. 

Briefly, the functions of the Accounts Department should be three-fold : — 

Statutory : i.e., accounting for expenditure and revenue in accordance 
with the Codes prescribed by the Government of India; 

Administrative : i.e., advising the Agent in matters relating to the 

general finances of the railway; and 

Executive ; i.e., compiling for administrative and executive officers such 
figures and statistics as may be necessary to guide them in 
obtaining the highest possible effiaency. 

A great deal of time has been spent tind much heis been written since the days 
when the Acworth report was published in defining and describing the statutory 
functions of the Accounting Department. The subject, in one form or another, 
still holds the attention of the experts and is a prolific source of reports, theses, notes, 
governmental and administrative orders. It has been prescribed that the Chief 
Accounts Officer should be responsible to the Controller of Railway Accounts (and 
Financial Commissioner) for his statutory functions. The Committee have no 
comments to offer on this point. 

It has also been prescribed that the Chief Accounts Officer should be the Agent’s 
adviser in administrative matters. While, in theory, one might expect the authority 
of the Controller of Railway Accounts to exist only in the background (correspond- 
ing to the influence of auditors upon directors controlling the finances of a public 
company), in practice, on State Railways, the authority of the Controller of Railway 
Accounts extends right into the foreground even in matters of administrative and 
executive control. For example, if an Agent were advised by a Head of Department 
that it was desirable to introduce a system of combining accounts and statistics in 
a particular workshop, and that this would involve more than an incidental expenditure 
of funds upon staff and equipment, it would be necessary to approach the Controller 
of Railway Accounts for sanction even if the scheme were supported by the Chief 
Accounts Officer. It is not suggested that the Controller would reject such a pro- 
posal, but it seems perfectly clear that in administrative matters, the Agent and the 
Agent alone, should be the controlling authority except, of course, in matters involv- 
ing State Railway policy. 

Another reason for the breakdown of the existing orgemisation is the lack of 
appreciation of the scope of the financial advice which a Chief Accounts Officer of 
a Stale Railway may give, and the extent to which his functions (as an adviser to the 
Agent) may cut across the functions of the other Heads of Departments. It is one 
thing for a Head of Department to scrutinise departmentally (with a view to control) 
the divisional monthly budgets ; the matter assumes an entirely different aspect 
immediately this control overflows into the Accounts Department. It is not for 
the Chief Accounts Officer to usurp the proper functions of Heads of Departments. 
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As regards the executive functions of the Accounts Department, the Acworth 
G>mmittee recorded their opinion that : — 

“ Economical railway management cannot be ensured without a proper 
system of railway accounting. Apart from a mere audit check of receipts 
and disbursements, a railway requires a large number of financial returns 
of various kinds : not in order to say whether expenditure incurred has 
been duly authorised, or receipts duly accounted for, but to say whether 
expenditure is being wisely incurred, whether retrenchment of habitual 
expenditure is possible under one head, whether new expenditure under 
another is proving profitable, or even whether a larger expenditure would 
be likely to be fruitful and so on. These are not matters to be left to an 
outsider. A practical railway man who knows what he is doing in the 
present, and what changes he is meditating for the future, is alone compe- 
tent to prescribe and to make use of returns of this kind.” 

Sir Arthur Lowes Dickinson endorsed this opinion and in his report stated 
that : — 

“ The Agent and other railway officials who are responsible for the 
economic and efficient operation of the railway have no control over their 
own accounts or their Chief Auditor, and while the latter is expected in 
a general way to assist the operating officials, my experience and observa- 
tions have led me to the conclusion that there has never been that close 
co-operation between the two that would have existed under a different 
organisation.” 

4f8 ik 

“ In spite of explicit instructions in the regulations, it does not seem 
to be fully realised in actual practice that the relations between the Chief 
Auditor of the railway, who is also Chief Accountant, and the operating 
officials should be of the most helpful kind, as in the case of commercial 
concerns, and that the first business of the accountant is to prepare and 
furnish to the operating officials such accounts and statistics as they may 
require, and to help them in every way in the efficient operation of the 
railway.” 

^ ^ 

“ the complete divorce of accounts from operation has contri- 

buted to the delay in presentation of accounts, with the result that operating 
officials have been forced into keeping more or less accurate accounts for 
themselves which should have been regularly supplied by the Accounting 
Department.” 

* * « « 

“ For this purpose it is essential, firstly, that the form in which the 

results are presented should be such as will best convey to the operating 

officials the information which they want. The accounting officers are 
specially skilled in accounts and figures, and in the mode of their prepara- 
tion and presentation, and it is their duty to use their special qualifications 
in the first instance solely for the purposes indicated. Secondly, in order 
to be of use, this presentation must be made with as much speed as possible 
so that the operating officials may see the results of their work promptly 
and so be enabled to remedy any errors in administration (techniccd or 
commercial) which may be disclosed by these figures. 

If the accounting officers have not this first and most important duty 
clearly before them, it must result (and, in fact, has resulted in the past in 
the case of the Indian Railways) that the operating officials will endeavour 
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to get out for themselves, and without the assistance of skiiled accountants, 
the figures which they require. The figures so obtained are duplicated 
by the accounting staff at a much later date, and thereafter time and money 
is expended in agreeing the tv/o sets of results. A proper system of ac- 
counting would avoid this duplication, and, at the same time, would give 
the operating officials of the railway accurate, or approximately accurate, 
results at an earlier date than the unproved figures which they have been 

in the habit of preparing.” 

* # ^ 

The Legislative Assembly accepted the advantages of these proposals in 1925 
and again in 1929.* 

One of the serious practical defects of the existing system of organisation is 
that, so far, the co-ordination of data relating to efficiency has been left to the 
executive officers. In other words, the data presented at present fails to exhibit the 

efficiency factor 

The Gjmmittee recommend that the compilation of all ‘ cost ’ and ‘performance ’ 
data should be done by the Accounting Department for other departments. An 
attempt should be made forthwith to introduce a co-ordination of accounts and 
statistics on one State Railway on lines that best will serve the needs of the executive 
officers in securing the maximum of efficiency of working. The system evolved 
should serve, as far as possible, as a model for introducing similar arrangements 
on other railways. It is hoped that it will be clearly laid down that the interpreta- 
tion of this data is a matter for Agents and Heads of Departments, and that the 
Statistical Officer should be under the Agent. 

The following items shew the type of managerial difficulties arising from the 
lack of co-operation between the Accounts and other Departments:— 

(1) Delays occur in disposal of references and closing of accounts. 

(2) Erroneous allocations are made. 

(3) Mispostings are numerous. 

(4) Adjustment entries are high. , 

(5) Raising of debits is delayed. 

(6) Approximate figures of monthly expenditure are not furnished and 

final figures are supplied six weeks or more after the period to 
which they relate. 

(7) Percentage of unimportant points in objection statements is high. 

(8) Duplication of accounting work exists between departments. 

Whether these faults are caused by errors and delays in the submission of basic 

documents by the departments concerned to the Accounts Office or whether they 
are due to errors and delays in the latter is not the immediate question. The point 
is that they can only be rectified by co-operative measures. 

The Committee consider that the Chief Accounts Officer should be definitely 
under the Agent (subject to the reservation regarding statutory control). They 
feel that unless this is clearly laid down, the preparation of managerial information 
cannot be carried out on co-operative and co-ordinated lines and the Chief Accounts 
Officer cannot take his proper place in the organisation of the railway. The Chief 
Accounts Officer’s function of keeping the statutory accounts in an efficient and 
economical maimer, for which he is responsible to the Controller of Railway Accounts, 
is hardly more important than his function m connection managem^t. He 
has no incentive today to assist a concern to whose chief he is not responsible, and 
it is not altogether surprising that complaints exist, A mere instruction from the 


* Railway Retrenchment Sub-Committee’s Report, October 1931, pages 20 and 21, para. 64. 
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Railway Board to the Chief Accounts Officer to co-operate would not be sufficient 
(such a recommendation was in fact reiterated some time ago, but with no appreciable 
results): what is wanted is the fundamental change in responsibility advocated. 

Another important point arises in connection with accounting as an aid to 
efficiency. On page 21, in connection with job analysis in main workshops, the 
Committee referred to the difficulty of comparing the unit costs of engine and 
rolling stock repairs of one railway with those of another owing to the lack of 
unifoimity in the accounting systems in force. The Committee have taken evidence 
which shows that 

(1) the definition of ‘ supervision ’ is not the same on all Railways ; 

(2) the method of charging overheads varies ; and 

(3) the manner of distributing profits which arise in the course manu- 

facturing operations often differs. 

The Committee are not concerned with the technical aspect of the case, i. e., 
which railway is following most closely correct accounting procediure : but they 
feel that, unless and until uniformity is established, the value of the statistical returns 
for workshops is limited, in that an element of doubt must enter into any deductions 
based upon the published costs. In view of the important questions of policy that 
may hinge on these deductions, it is obvious that the matter merits very close atten- 
tion. 

The Committee recommend that a small Committee of Works Managers and 
Workshop Accountants should be set up to effect standardisation of procedure 
in workshop accounting. 

4. RETRENCHMENT. 

On page 49 of Railway Board Administration Report, 1 930-3 bf the cost of 
staff on Indian Railways is given as Rs. 39,92,20,220. On page 10, the working 
expenses aife given as Rs. 54,38,94,000. The percentage of staff cost to working 
expenses was 73 per cent. Every operation which is eliminated, or more economi- 
cally carried out, almost invariably means that less staff is required. The figures 
aljove illustrate that one of the main avenues of economy is reduction in personnel. 

It is the view of the Committee that, not only are there numbers of surplus 
men on the railways to-day but that if their recommendations are adopted, these 
numbers will be considerably increased. Wastage, and the attraction of enhanced 
retiring allowances (if granted), would certainly reduce this surplus to some extent; 
but the Committee wish to point out that the fewer the difficulties in disposing of 
surplus staff, the greater the incentive to railway officers to examine their organisa- 
tions with a view to an economic complement of personnel being maintained. 
At the present time, unnecessary tools and stores eure being used ; work is being done 
which is unnecessary or might be postponed ; delays take place in offices and dis- 
cipline suffers generally. In other words, surplus staff means extravagance. 

The Committee have to point out that most of the schemes for improved 
effidency and economy recommended in this report will have the effect of increasing 
the numbers of surplus staff, and they request the Railway Board to bear this 
point in mind whenever they are considering any change in the policy of retrench- 
ment. 

The labour situation may be improved by a revival in trade, but experience 
has shewn that improved organisation and methods result in reductions in staff, 
and that, subsequently, if there is an increase in business, it is not always necessary to 
bring fhe complement of staff up to the former level for any given operation. 

* Mr. P, R. fhta's Report on the Gjutrol of Expenditure on Indian Railways, 1930. 

t The latest report available. 
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Nothing in this section of the report should be taken as indicating that the 
inauguration and progress of job analysis and other recommended arrangements 
should be delayed because any consequential staff re-arrangements cannot immedia- 
tely be carried into effect. A job analysis may shew the proper complement for a 
given office : if it cannot be implemented because there are no means of disposing 
of the surplus staff, nevertheless, a standard will have been laid down for attainment 
as quickly as possible. 


5. FINANCE. 

Sir Josiah Stamp, in his address to the share-holders of the London Midland and 
Scottish Railway in February, 1932, said “ Those of you who attended the meetings 
of the Company or read the proceedings will remember that I have laid stress on the 
fact that the wide schemes of re-arrangement which we had undertaken, accompein- 
ied by heavy outlay on new plant and equipment would have a growing value.” 

If the plant and equipment of a railway, or in fact, any industrial undertaking, 
is to function economically, money must be spent upon it to keep it in repair and 
up to date. If the recommendations in Sections 2 and 3 of this Report are approved, 
many schemes may be put up involving the application of the principle of spending 
money to save money. 

Job analysis and the other arrangements recommended in this report will result 
in numbers of schemes — ^individually, probably of minor financial importance — 
being prepared in which, by spending a certaun sum of money, certain savings may 
be effected. Many of these proposals will command respect in that they will be 
the result of detailed analysis of the relevant factors, and will have been produced 
or scrutinised strictly from the net revenue point of view. It is importeint that 
the Railway Board or the Agents of the Railways should make such financial 
arrangements that the minimum delay will occur in effecting these savings. 

6. AMALGAMATION OF RAILWAYS. 

The economies obtainable through amalgamation of railways into a number 
of groups are so evident that the Committee cannot conclude their report on possible 
improvements in efficiency and economies in the operation of railways in India with- 
out reference to the question. 

In Bombay, for example, the economies derivable from amalgamations of work- 
shop resources, accounting staffs, etc., between the Great Indian Peninsula and 
Bombay Baroda and Central India Railways eure obvious. Somewhat similar 
circumstances exist in the Calcutta area with respect to the East Indian and Eastern 
> Bengal Railways. 

Amalga m ation can be achieved in two ways, either by combining into one rail- 
way, two, or more, existing railways, or by a regrouping of existing railways or 
portions of existing railways in entirely new groups of railways. The Committee 
are not, of course, in possession of all the relevant factors and circumstances, but 
there is one particular feature which they feel should receive consideration, viz., 
the need of a close study of the matter well in advance of any fundamental change, 
so that any action taken is in accordance with a preconceived plan. 

Great Britain and Germany have passed through the difficult phase of amalga- 
mating their railways from a niimber of different undertakings into four and one 
respectively. In the United States, large amalgamations are contemplated. 

The Committee consider that the questions arising in schemes for amalgamation 
should be studied in advance in the light of the ejqperience gained in the various 
countries in which sudi schemes have Been put into effect, by experienced officers 
representing commercial, operating, civil and mechanical engineering interests. 
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Amalgamation would be immensely simplified, and tbe resultant economies 
realised the quicker, if prior studies were made to discover the most efficient standard 
practices and organisation and how best to progress the schemes so that, stage by 
steige, finality is reached with a minimum of dislocation and an avoidance of unsuita- 
ble methods. 


7. CONCLUSION. 

The Committee wish to acknowledge the courtesy, and help in many matters, 
including office accommodation and clerical eissistance, rendered to them by the 
Agent and Officers of the Great Indian Peninsula Railway. 

The Committee’s conclusions and recommendations are summarised in the 
beginning of this report. 

The whole tenor of the recommendations is that maximum efficiency and 
economy on Indian Railways can be secured only by constant organised research 
and investigation into every man hour and every item of material used, and that no 
saving is too small to be ignored. 


F. A. POPE, Chairman. 
J. A. BELL. 

* C F. CARSON. 

R. C. CASE. 

G. S. G. HIGGINSON. 
G. A. R. TRIMMING. 


I8th Februaryt 1933, 


* Dvuring the interval between discharge from hospital and departure on medical leave, Lt. Col. 
Carson had the opportunity of studying a draft of the report and signed it in token of his agreement 
'With it. 
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APPENDIX. 

GRE4”’ INDIAN PENINSULA RAILWAY. 
Agesi.:’:, oMce. 


Victoria Terminus. 
Bombay, 6th January, 1933. 


No. Con. 342/26. 

Chief Accounts Officer. 

Chief Engineei . 

Chief Transportation Superintendent. 
Chief Traffic Manager. 

Chief Mechanical Engineer. 

Controller of Stores. 

Principal Medical and Health Officer. 

Dear Sir, 

Job analysis. 


As you are aware, it has been decided to inaugurate a’series of systematic analy- 
ses of different operations and activities on this railway, and I indicate below 
details and lay down certain instructions in connection therewith. 

2. “ Job analysis ”, as the title implies, means detailed enquiry into opera- 
tions of every kind perfoimed in offices, workshops, depots, yards, locomotive 
sheds, and those performed by artisans or other men working on the line, with a 

. view to ascertaining whether particular functions are economically carried out, 
can be eliminated altogether, or amalgamated with other activities. It aims at 
enabling — 

(1 ) comparisons to be made between similar operations at A and B; 

(2) the best practice for particular work to be tabulated and adopted 

elsewhere ; 

(3) waste of money and effort to be eliminated. 

3. It is, of course, true that occasioned analyses of operations have been made 
in a number of cases, but there has been no systematic co-ordinated application 
of the principle, and I am quite sure that considerable economy will result if this 
is done. 

4. In undertaking a campaign of this kind it is clear that there must be 
coordination in matters where two or more departments are concerned, and that 
experience gained and results obtained must be recorded to ensure that a good 
avenue of attack or technique of investigation developed in one department may be 
available for others. 

5. In order that “ job analysis ” may be carried out on systematic lines, the 
following arrangements will be made — 

(i) Mr. Case will be attached to my office and work directly under me. 

(«) Mr. Case will discuss with eadh Head of Department the directions 
in which and the methods by which “ job analysis ” will be applied 
in each department and will obtain particulars of the existing 
methods of assessing man power or relating ©ependiture to re- 
quirements. He will arrange with the Heads of Departments 
(or their representatives) the particular staff required to rmder" 
take the necessary inv^tigatory work, 
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(m) As regards questions aiffecting more tKan one department, Mr. Gise 
will consult with Heads of Departments concerned (or their 
representatives) as to the staff and methods to be adopted. 

(Jv) Copies of the reports made under (it) and (Hi) will be furnished 
to the Heads of Departments concerned as they are made. 

(ij) Mr. Case will report the progress made in each department to me 
periodically. 

(vi) Mr. C^se must be supplied with the best available men in each 
department for job analysis. 

6. It will be clearly understood that the scheme is not designed to find fault ; 
but to pul things right and improve efficiency and save money. It must not be 
regarded as a reflection on a departmental head or divisional officer that analyses 
show that more economical methods can be employed. It is not often that you, or 
your deputies or divisional officers, have been able to organise particular special 
enquiries, and the scheme outlined herein eiims at piovidingyou and me with a new 
aim or unit of the organisation for investigation purposes. It offers an opportunity 
of obtaining higher standards of efficiency than have been possible hitherto, and will 
ensure that such are maintained. Moreover, it should result in a number of men 
becoming more valuable to the Administration by reason of their treuning in analy- 
tical work. 

7. Eventually efforts vdll be directed towards the development of a technique 
of investigation so that, at a later stage, officers in charge of units of the organisation 
can be furnished with forms, or details, to assist them to do their own job analyses. 

8. It will be necessary for Mr. Case and the analytical staff to visit offices, 
stations, workshops, etc., and I shall be glad if you will give instructions that they 
are to be rendered every assistance. 

9. In conclusion, I wish to point out that it is imperative that the personnel 
selected for “ job analysis ” should have faith in the idea and that they should be 
thorough in their work. The whole success of analysis depends on the proper 
recording, sifting and analysis of a mass of detail and I rely on 3 rour earnest co- 
operation. 


Yours faithfully, 

(Sd.) A. E. TYLDEN-PATTENSON, 

Agmt, 




